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to  serve  as  a means  of  communication 
between  the  Department  of  Defense 
(DOD)  and  its  authorized  agencies 
and  defense  contractors  and  other 
business  interests.  It  will  serve  as 
a guide  to  industry  concerning  offi- 
cial policies,  programs  and  projects, 
and  will  seek  to  stimulate  thought  by 
members  of  the  defense-industry  team 
in  solving  the  problems  that  may  arise 
in  fulfilling  the  requirements  of  the 
DOD. 
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to  the  Editor.  Telephone  queries: 
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charge  each  month  to  representa- 
tives of  industry  and  agencies  of  the 
Department  of  Defense,  Army,  Navy 
and  Air  Force.  Subscription  requests 
should  be  made  in  writing  on  letter- 
head and  addressed  to  the  Business 
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1E764,  The  Pentagon,  Washington, 
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Contents  of  the  magazine  may  be 
reprinted  freely  without  requesting 
permission.  Mention  of  the  source 
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Programs  and  Services  of  the 
Defense  Documentation  Center 

Robert  H.  Rea 


T he  outpouring  of  scientific  and 
technical  reports,  generated  by  de- 
fense expenditures  for  research  and 
development,  is  enormous.  The  re- 
ports contain  the  intangible  yet  prin- 
cipal product  of  the  research  and 
development  efforts — knowledge.  As 
part  of  a continuing  cycle,  the  knowl- 
edge or  information  contained  in 
these  technical  reports  can  be  used 
by  others  in  current  research  and  de- 
velopment problems  and  projects. 

Approximately  $7  billion  will  be 
allocated  to  defense  research,  devel- 
opment, test  and  evaluation  (RD- 
T&E)  projects  during  the  current 
fiscal  year.  The  projects,  and  the  re- 
poits  generated  through  these  expen- 
ditures, will  cover  virtually  every 
area  of  science  and  technology.  An 
engineer  or  scientist  can  be  hopeful, 
then,  that  in  some  of  these  reports 
are  the  findings,  formulas,  proce- 
dure descriptions,  or  other  informa- 
tion that  he  needs  to  accelerate  his 
own  efforts.  Occasionally  the  needed 
information  is  contained  in  reports 
produced  one  or  two  decades  ago. 
Just  where  are  these  reports  now, 
and  what  aids  are  there  to  retrieve 
those  which  have  most  of  the  data  he 
needs?  And — very  important — how 
can  he  get  copies  of  these  reports 
quickly? 

If  that  scientist  or  engineer  is  as- 
sociated with  an  organization  within 
the  Federal  research  and  develop- 
ment community — Federal  agencies, 
their  contractors,  subcontractors  and 
grantees,  a principal  source  of  per- 
tinent scientific  and  technical  reports 
would  be  the  Defense  Documentation 
Center  (DDC). 

DDC,  a major  field  activity  of  the 
Defense  Supply  Agency,  is  the  central 
facility  within  DOD  for  secondary 
distribution  of  RDT&E  documents. 
The  center  acquires,  processes,  stores, 
announces  and  provides  copies  of 
technical  reports  to  organizations 


within  the  Federal  research  and  de- 
velopment community.  DDC  services 
are  provided  without  charge  to  orga- 
nizations eligible  and  registered  for 
service. 

The  center’s  technical  report  service 
is  based  on  the  concept  that  a tech- 
nical report  increases  in  value  each 
time  the  information  it  contains  is 
put  to  further  use.  During  1967,  DDC 
received  requests  for  about  two  mil- 
lion copies  of  these  reports  for  appli- 
cation to  current  programs. 

Some  2,700  contractor  organiza- 
tions, including  many  of  our  nation’s 
largest  and  smallest  research  and  de- 
velopment organizations,  have  been 
exploiting  the  technical  report  pro- 
gram and  related  services  offered  by 
DDC.  An  equal  number  of  military 
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activities  and  about  550  other  Federal 
users  also  are  tapping  this  reservoir 
of  technical  information. 

To  assist  organizations  in  register- 
ing for  DDC  services,  the  center  pro- 
vides a pamphlet  entitled  “Registra- 
tion for  Department  of  Defense  Sci- 
entific and  Technical  Information 
Services.”  The  pamphlet  outlines  reg- 
istration procedures  and  is  complete 
with  copies  of  the  DOD  forms  re- 
quired. 

The  principal  form  used  in  regis- 
tering for  service  is  the  DD  Form 
1540,  titled  “Registration  for  Scien- 
tific and  Technical  Information  Serv- 
ices.” It  is  the  only  form  required  of 
military  organizations  for  service. 

The  completion  and  submission  of 
the  DD  Form  1540  by  contractors, 
subcontractors  and  grantees  varies 
according  to  whether  the  request  in- 
cludes classified  document  service. 
Directions  for  these  procedures  are 
specific  within  the  pamphlet. 

If  classified  service  is  requested  by 
any  organization  other  than  military, 
the  use  of  DD  Form  1541,  titled 
“Facility  Clearance  Register,”  is  also 
required.  Two  copies  of  this  form 
are  forwarded  to  the  cognizant  De- 
fense Contract  Administration  Serv- 
ices Region  (DCASR)  for  certifica- 
tion. In  essence,  the  Form  1541,  when 
approved  and  forwarded  by  the  DC- 
ASR to  DDC,  verifies  that  the  facili- 
ties of  the  requesting  organization 
have  been  inspected  and  have  been 
found  proper  to  protect  the  classified 
documents  which  would  be  provided 
to  that  organization. 

Potential  defense  contractors  may 
also  use  the  services  of  the  center 
through  individual  programs  estab- 
lished by  the  Military  Departments; 
an  example  is  the  Air  Force  Techni- 
cal Objectives  Document  (TOD)  pro- 
gram. 

Readers  associated  with  organiza- 
tions not  eligible  for  DDC  services 
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may  be  interested  in  the  services 
offered  by  the  Department  of  Com- 
merce through  the  Clearinghouse  for 
Scientific  and  Technical  Information, 
5285  Port  Royal  Road,  Springfield, 
Virginia  22151.  The  clearinghouse 
makes  unclassified  reports  of  the  De- 
fense Department  and  other  Federal 
agencies  available  to  the  public  at 
nominal  cost. 

DDC’s  technical  report  collection 
exceeds  850,000  titles.  Documents  col- 
lected by  the  center’s  predecessor  or- 
ganizations (The  Armed  Services 
Technical  Information  Agency,  Cen- 
tral Air  Documents  Office,  and  the 
Navy  Research  Section  of  the  Library 
of  Congress)  stem  from  the  years 
during  and  following  World  War  II, 
and  include  documents  captured  from 
the  Germans  and  Japanese  during 
the  later  phases  of  that  war.  Al- 
though hard  copies  of  documents 
from  the  early  collections  have  been 
retired,  reproductions  can  still  be 
made  available  by  DDC  from  copies 
stored  through  microphotography. 

Information  on  about  half  a mil- 
lion of  the  reports  is  stored  in  the 
center’s  computers.  In  the  wide  sub- 
ject area  of  physics,  there  are  more 
than  70,000  reports  under  computer 
control  for  quick  retrieval.  Nearly 
50,000  of  the  reports  are  in  the  elec- 
tronics and  electrical  engineering 
area,  and  about  40,000  concern  stud- 
ies in  navigation,  communications 
and  detection  equipments.  These  are 
only  three  of  a wide  range  of  subject 
areas  used  to  index  reports  at  DDC. 
Within  many  of  these  documents  are 
the  answers,  or  at  least  time-saving 
guides,  concerning  problems  being 
worked  on  today  throughout  the  Fed- 
eral research  and  development  com- 
munity. 

Documents  in  the  collection  range 
from  unclassified  to  Secret  and  Re- 
stricted Data  reports.  They  reflect  bil- 
lions of  dollars  expended  over  the 
years  for  defense-related  research 
and  development  programs.  For  ex- 
ample, there  are  reports  in  the  col- 
lection which  were  generated  through 
the  $10  billion  invested  in  developing 
strategic  missiles  over  the  last  dec- 
ade. Reports  of  this  type  range  from 
the  concept  formulation  studies 
through  full  development. 

Currently,  some  50,000  technical 
documents  are  being  added  to  the 
collection  each  year.  The  reports  are 
furnished  by  military  activities, 
either  directly  or  through  industrial, 


educational,  or  non-profit  agencies 
working  under  contract  agreements 
or  grants. 

DOD  directives  require  that  de- 
fense activities,  their  contractors, 
subcontractors  and  grantees  provide 
DDC  with  20  copies  each  of  the  tech- 
nical reports  which  formally  record 
the  results  of  defense  efforts  in  re- 
search and  development.  The  20  cop- 
ies are  sufficient  to  respond  to  the 
average  number  of  requests  per  tech- 
nical report.  These  documents  are 
screened  on  arrival  at  the  center  to 
make  certain  they  contain  informa- 
tion of  scientific  and  technical  value, 
that  they  are  not  duplicates  of  docu- 
ments already  in  the  collection,  and 
that  any  limitations  on  distribution 
are  worded  in  accordance  with  DOD 
Directive  5200.20. 

A control  (Accession  Document  or 
AD)  number  is  stamped  on  each  copy 
of  a particular  title.  Of  the  20  copies 
received,  one  is  used  for  processing 
and  is  photographed  for  microfiche 
storage;  the  other  19  are  used  for 
response  to  user’s  requests  for  copies 
of  the  report.  If  additional  copies  are 
needed,  they  are  reproduced  from 
microfiche  at  the  center. 


For  announcement  purposes,  tech- 
nical reports  accessioned  by  DDC  are 
categorized  in  a two-level  arrange- 
ment consisting  of  22  major  subject 
fields,  with  a further  subdivision  of 
the  fields  into  188  subject  groups.  Ex- 
cept for  an  extension  of  10  additional 
subject  groups,  this  is  the  standard 
which  was  developed  through  the 
Committee  on  Scientific  and  Technical 
Information  (COSATI)  of  the  Fed- 
eral Council  on  Science  and  Technol- 
ogy. The  standard  is  titled  the  “CO- 
SATI Subject  Category  List”  (AD- 
612  000).  The  version  used  by  DDC  is 
“COASATI  Subject  Category  List 
(DOD  Extended)”  (AD-624  000). 

The  22  broad  subject  fields  are 

• Aeronautics. 

• Agriculture. 

• Astronomy  and  Astrophysics. 

• Atmospheric  Sciences. 

• Behavioral  and  Social  Sciences. 

• Biological  and  Medical  Sciences. 

• Chemistry. 

• Earth  Sciences  and  Oceanogra- 
phy. 

• Electronics  and  Electrical  Engi- 
neering. 

• Energy  Conversion  (Non-pro- 
pulsive). 
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• Materials. 

• Mathematical  Sciences. 

• Mechanical,  Industrial,  Civil  and 
Marine  Engineering. 

• Methods  and  Equipment. 

• Military  Sciences. 

• Missile  Technology. 

• Navigation,  Communications,  De- 
tection and  Countermeasures. 

• Nuclear  Science  and  Technology. 

• Ordnance. 

• Physics. 

• Propulsion  and  Fuels. 

• Space  Technology. 

DDC  announces  the  existence  and 
availability  of  documents  accessioned 
through  its  own  announcement  pub- 
lication and  through  announcement 
media  of  the  Department  of  Com- 
merce. 

Classified  reports  and  unclassified 
reports,  having  limitations  on  distri- 
bution, are  announced  in  the  Confi- 
dential DDC  Technical  Abstract  Bul- 
letin (TAB).  Announcements  of  un- 
classified reports,  having  no  distribu- 
tion limitations,  are  announced  with 
similar  reports  produced  by  other 
Federal  agencies  in  the  U.S.  Govern- 
ment Research  and  Development  Re- 
ports (USGRDR),  published  by  the 
Clearinghouse  for  Federal  Scientific 


and  Technical  Information  of  the  De- 
partment of  Commerce  ($22.00  per 
year).  TAB  and  the  unclassified  US- 
GRDR are  each  distributed  twice  a 
month. 

Companion  index  volumes  are 
available  with  each  issue  of  the 
aforementioned  announcement  publi- 
cations to  aid  the  user  in  determining 
quickly  which,  if  any,  new  accessions 
to  the  collection  are  of  particular  in- 
terest. Each  of  these  reference  tools 
includes  a Corporate  Author-Moni- 
toring Agency  Index,  Subject  Index, 
Personal  Author  Index,  Contract 
Number  Index,  a Report  Number  (or 
correlation)  Index,  and  a Release  Au- 
thority Index.  TAB  indexes  are  cu- 
mulated quarterly  and  annually  as 
references  to  the  collection. 

O 

lAegistered  user  organizations  may 
request  copies  of  the  technical  re- 
ports in  either  full-size  or  microform. 
Technical  reports  accessioned  by 
DDC  since  Aug.  1,  1965,  are  stored  on 
microfiche;  documents  accessioned 
earlier  are  stored  on  microfilm. 

Upon  registration,  the  organization 
is  sent  a deck  of  punch  cards  (DDC 
Form  1)  which  are  used  for  request- 
ing copies  of  technical  reports.  The 


user  code  number  assigned  to  the  or- 
ganization has  been  key-punched  in 
the  form.  To  request  a document,  the 
scientist  or  engineer  need  only  re- 
cord the  control  number  of  the 
report,  the  contract  or  grant  number 
under  which  he  is  requesting  service 
(if  non-government  user),  the  date 
of  the  request,  and  indicate  whether 
he  wants  a full-size  copy  of  the  re- 
port or  microform  copy. 

On  occasion,  a user  will  learn  of  a 
report  which  he  believes  should  be 
in  the  DOD  collection,  but  is  unable 
to  determine  the  information  concern- 
ing the  document.  If  he  provides  suf- 
ficient descriptive  information  con- 
cerning the  report  on  the  reverse  side 
of  the  Document  Request  Form,  DDC 
will  make  a search  to  determine  its 
AD  number  and  provide  a copy  of  the 
report,  if  it  can  be  released  to  the 
requester.  If  the  report  is  not  in  the 
collection  and  sufficient  identification 
has  been  provided,  DDC  will  take  ac- 
tion to  acquire  the  report. 

DDC  receives  about  8,000  requests 
for  reports  on  the  average  workday. 
The  requests  are  computer  processed 
to  match  the  information  on  the  re- 
quest forms  with  information  con- 
cerning user  organizations,  and  with 
document  inventory  and  release  in- 
formation stored  on  magnetic  tape. 
When  appropriate,  the  computer  de- 
termines the  validity  of  the  request 
based  on  security  classification,  need- 
to-know,  and  distribution  limitations. 

The  average  document  request 
processing  time  within  DDC  varies 
from  two  days,  if  the  report  is  in 
stock,  to  five  days,  if  the  report  has 
to  be  reproduced.  Actual  portal-to- 
portal  time  for  the  requests  depends 
on  the  postal  service. 

Approximately  one-fourth  of  the 
requests  received  are  for  copies  of 
documents  in  microfiche  form.  Indus- 
try is  finding  that  this  “new”  micro- 
form is  easier  and  less  expensive  to 
store,  retrieve  and  reproduce  than 
either  full-size  copy  or  microfilm. 
The  latter  had  been  the  center’s  prin- 
cipal medium  of  microstorage. 

DDC’s  microfiche  are  produced  in 
accordance  with  the  Federal  Mirco- 
fiche  Standards.  The  size  of  the  sheet 
film  is  approximately  four-by-six 
inches.  The  center’s  format  permits 
up  to  58  page-microimages  to  be 
stored  on  the  first  sheet  of  microfiche 
and  up  to  70  microimages  on  suc- 
ceeding sheets. 


Technical  reports  accessioned  by  DDC  are  permanently  stored  on  microfiche. 
Copies  of  the  reports  are  available  in  full-size  or  in  microform. 
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Using  the  microfiche  medium,  to- 
day’s engineer  can  maintain  his  per- 
sonal library  of  thousands  of  refer- 
ence documents  in  just  one  desk 
drawer.  To  use  the  data,  he  would 
need  only  a microform  reader,  and 
many  of  these  are  being  manufac- 
tured in  sizes  compact  enough  to  be 
listed  and  priced  as  desk  accessories. 

r he  announcement  publications 
are  effective  in  disseminating  infor- 
mation on  documents  currently  ac- 
cessioned. But  how  does  a user  get 
information  on  documents  produced 
a year,  a decade,  or  even  a quarter 
century  ago? 

As  a related  function  within  the 
technical  report  program,  DDC  pro- 
vides a bibliography  service  to  regis- 
tered user  organizations.  Through 
this  service,  the  center  produces  list- 
ings which  describe  technical  reports 
in  the  collection  relating  to  particu- 
lar subject  areas. 

Bibliographies  at  DDC  take  two 
forms.  The  first  is  a printed  bibliog- 
raphy that  is  prepared  for  those  sub- 
ject areas  for  which  numerous  re- 
quests for  bibliographies  are  antici- 
pated. A typical  example  would  be  a 
bibliography  on  shock  and  vibration 
environment.  Such  bibliographies  are 
added  to  the  DDC  collection  complete 
with  accession  document  (control) 
numbers  and  announced  in  TAB.  They 
are  requested  by  user  organizations 
in  the  same  manner  as  other  docu- 
ments in  the  collection. 

The  second  type  of  bibliography, 
demand  bibliography,  is  prepared  in 
response  to  a specific  request  for 
references  to  technical  reports  which 
cover  a particular  research  problem 
or  project.  A user  submits  a bibliog- 
raphy request  (DDC  Form  4)  on 
which  he  gives  pertinent  information 
including  the  organization  and  its  ad- 
dress, the  contract  or  grant  number 
(if  appropriate),  and  user  code  num- 
ber, and  then,  in  as  specific  terms  as 
possible,  describes  his  research  prob- 
lem or  project.  An  important  item 
of  information  to  be  included  with 
the  request  is  the  name  and  telephone 
number  of  the  person  who  is  going 
to  put  the  information  to  use.  Then, 
if  the  description  of  the  need  for  the 
bibliography  is  not  specific  enough, 
a bibliographer  at  DDC  will  contact 
that  individual  and  try  to  arrive  at 
the  required  specificity. 


A computer  search  strategy  is  pre- 
pared from  the  information  on  the 
bibliography  request.  The  resultant 
computer  printout  contains  descrip- 
tions of  documents  in  the  collection 
which  are  most  pertinent  to  the 
user’s  needs.  The  more  than  21,000  re- 
quests for  bibliographies  received  in 
1967  were  processed,  within  the  cen- 
ter, in  an  average  of  two  and  one- 
half  workdays  each. 

Research  and  Technology  Work 
Unit  Information  System 

While  DDC  is  a principal  source 
of  technical  ' reports  on  completed 
research  and  development,  it  is  also 
a central  source  of  management  and 
technical  information  concerning  de- 
fense-sponsored research  and  explor- 
atory development  efforts  currently 
in  progress.  The  program,  which  has 
a tremendous  potential  for  improv- 
ing management  efficiency  of  the 
defense  research  and  development 
effort,  is  titled  “Research  and  Tech- 
nology Work  Unit  Information  Sys- 
tem.” 

Essentially,  the  purpose  of  the  Re- 
search and  Technology  Work  Unit 
Information  System  is  to  provide 
the  means  to  determine  quickly  who 
is  doing  what  research,  when,  where 
and  how.  At  the  end  of  1967,  this 
data  bank  contained  more  than  24,- 
000  resumes  of  current  efforts  in  the 
budget  categories  6.1  (Research)  and 

6.2  (Exploratory  Development),  as 
well  as  selected  program  elements  in 

6.3  (Advanced  Development)  and  6.5 
(Management  and  Support). 

There  are  as  many  questions  that 
can  be  put  to  this  information  sys- 
tem as  there  are  combinations  of  ele- 
ments included  on  the  Research  and 
Technology  Resume.  Samples  of  such 
queries  to  this  data  bank  are: 

• List  all  defense  contracts  or 
grants  supporting  research  in  for- 
eign universities. 

• Describe  all  projects  supported 
by  the  Air  Force  on  flutter  of  panels. 

• Provide  list  of  all  military  lab- 
oratories performing  research  on 
ceramics  and  graphites. 

• Who  is  doing  what  work  on  solid 
propellant  rocket  engines  and  what 
organizations  are  supporting  them  ? 

Input  to  this  data  bank  is  in  the 
form  of  “work  unit”  descriptions. 


For  purposes  of  these  technically  ori- 
ented descriptions,  a work  unit  is 
defined  as  the  smallest  segment  into 
which  a project  is  divided  for  con- 
trol purposes  at  the  local  organiza- 
tional level.  DOD  instructions  require 
that  a resume  be  submitted  to  DDC 
for  each  work  unit  performed  or 
sponsored  by  a defense  activity. 

Information  provided  through  the 
resume  includes  title  of  the  effort, 
originating  and  performing  activi- 
ties, contract  or  grant  numbers,  key 
dates,  and  task  approach.  After  ini- 
tial processing  at  DDC,  the  informa- 
tion is  fed  into  the  center’s  computer 
to  provide  various  types  of  techni- 
cal and  management  information  as 
needed. 

The  data  bank  also  includes  re- 
sumes submitted  by  the  National 
Aeronautics  and  Space  Administra- 
tion (NASA),  which  established  the 
system  jointly  with  the  Defense  De-  j 
partment.  DOD  and  NASA  use  es- 
sentially the  same  input  information. 

The  Research  and  Technology 
Work  Unit  Information  System  is  de- 
signed to  provide  rapid  response  to 
requests  in  either  standard  or  cus- 
tomized formats.  Users  may  request 
information  in  the  form  of  statisti- 
cal summaries,  tabulations,  or  com-  j 
plete  or  partial  printouts  of  selected  j 
resumes.  The  physical  arrangement 
of  information  is  up  to  the  requester, 
who  is  asked  to  provide  a rough  lay- 
out of  the  format  he  desires.  He  can 
indicate  the  title,  the  columnar  head- 
ings, and  stub  entries  to  be  used  on 
the  report. 

If  the  request  produces  a volumi- 
nous report,  the  user  may  ask  that  a 
table  of  contents  be  included.  If  he 
wishes  access  to  the  report  from 
more  than  one  aspect,  he  may  also 
obtain  a subject  index.  Historical 
data  concerning  the  work  units  com- 
pleted or  terminated  can  be  included, 
if  needed.  If  the  report  is  to  be  pre- 
pared on  a recurring  basis,  the  user 
determines  how  often  it  will  be  pro- 
duced, e.g.,  quarterly,  annually.  DDC 
provides  informational  materials  [ 
which  describe  the  options  available 
for  requests  and  provide  guidance  in 
making  the  most  effective  use  of  the 
Research  and  Technology  Work  Unit 
Information  System. 

The  Research  and  Technology  Work 
Unit  Information  System  is  a de- 
velopmental  program,  the  value  of 
which  increases  the  more  it  is  used. 
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Information  from  this  data  bank  can 
be  helpful  in : 

• Preventing  costly  duplication  of 
effort  already  performed,  or  being 
performed,  by  others. 

• Keeping  scientists,  engineers, 
managers  and  planners  abreast  of 
the  current  state  of  the  art. 

• Providing  a means  for  scientists 
and  engineers  to  learn  the  organiza- 
tions and  personnel  who  are  perform- 
ing similar  or  related  tasks,  thus 
providing  for  greater  coordination  of 
effort. 

• Speeding  product  and  process 
development  and  improvement. 

Access  to  the  Research  and  Tech- 
nology Work  Unit  Information  Sys- 


tem, currently,  is  limited  to  Federal 
agencies.  Plans  are  being  formulated, 
however,  to  provide  limited  access  to 
this  data  bank  to  non-government 
organizations  within  the  Federal  re- 
search and  development  community. 

Other  DDC  Functions 

DDC  also  operates  an  Information 
Sciences  Technology  Data  Bank  for 
the  COSATI  Panel  on  Information 
Sciences  Technology;  and  maintains 
reports  concerning  Contractor  Per- 
formance Evaluations  and  Contractor 
Cost  Reductions  for  use  by  selected 
military  procurement  organizations. 
As  a subset  of  the  Research  and 
Technology  Work  Unit  Information 


System,  the  center  also  operates  the 
Interagency  (NASA  and  DOD)  Life 
Sciences  Supporting  Space  Research 
and  Technology  Exchange  (ILSE). 

The  center  is  responsible  for  the 
development  of  long-range  concepts 
and  requirements  for  new  DOD  doc- 
umentation and  information  systems, 
services  and  products.  The  develop- 
ment program,  under  the  policy  guid- 
ance of  the  Director  of  Defense  Re- 
search and  Engineering,  is  concerned 
with  customer  requirements,  the 
state  of  the  art  of  technologies  con- 
cerned with  information  storage  and 
retrieval,  and  with  cooperative  inter- 
agency systems  development. 

DDC’s  referral  service  extends  the 
scope  of  its  technical  report  program 
to  include  the  acquisition,  storage 
and  retrieval  of  information  concern- 
ing DOD-sponsored  specialized  sources 
of  scientific  and  technical  informa- 
tion. When  authorized  users  require 
information  exceeding  that  contained 
in  technical  reports,  this  service  is 
used  to  direct  them  to  organizations 
or  to  individuals  who  are  known  or 
potential  sources  of  this  expertise, 
or  to  the  National  Referral  Center  for 
Science  and  Technology  of  the  Li- 
brary of  Congress. 

Other  services  related  to  the  tech- 
nical report  program  include  the 
maintenance  and  continuous  develop- 
ment of  the  DOD  “Thesaurus  of  En- 
gineering and  Scientific  Terms,”  and 
the  primary  distribution  within  the 
United  States  of  certain  foreign 
technical  reports. 

DDC  offers  registered  user  organi- 
zations an  extended  library  reference 
service  on  some  850,000  technical 
documents,  and  computer  facilities 
to  quickly  retrieve  relevant  informa- 
tion required  in  support  of  the  DOD 
research  and  development  effort. 

The  DDC  services  described  in  this 
article  can  save  valuable  research 
time  and  talent  for  organizations  in 
volved  in  Federally  sponsored  proj- 
ects. Personnel  at  the  center  are 
ready  and  eager  to  lend  assistance  in 
these  research  and  development  pro- 
grams. For  additional  information 
concerning  DDC  services,  write  to 
the: 

Defense  Documentation  Center 
Attn:  DDC-L 
Cameron  Station. 

Alexandria,  Va.  22314 
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The  Audit  Role  in  Value  Engineering 


Frank  Romeo 

Herbert  B.  Goodwin 


■ he  audit  function  serves  a key 
role  in  the  financial  administration 
of  the  DOD  Value  Engineering  (VE) 
Program.  The  services  of  the  auditor 
are  used  most  commonly  in  two  ma- 
jor areas  of  value  engineering  ac- 
tivity. The  first  area  concerns  Value 
Engineering  Change  Proposals 
(VECPs),  submitted  by  contractors 
in  support  of  an  amount  to  be  nego- 
tiated as  their  share  of  savings  re- 
sulting from  a contract  change  which 
they  have  proposed.  The  second  in- 
volves the  validation  of  value  engin- 
eering savings  claimed  under  the 
Defense  Department  Cost  Reduction 
Program.  This  article  addresses  the 
audit  and  financial  aspects,  and  some 
of  the  problems  which  characterize 
each  of  these  two  areas. 

The  first  part  of  this  discussion 
deals  with  the  initial  area  described, 
namely,  value  engineering  changes 
under  those  contracts  which  authorize 
contractor  sharing  in  the  resultant 
savings. 

Two  Classes  of  Changes 

These  changes  are  known  as 
Class  I value  engineering  changes, 
not  to  be  confused  with  Class  II 
changes.  The  distinction  between 
these  two  classes  of  changes  is  sig- 
nificant. 

Class  I changes  are  those  whose 
implementation  require  an  amend- 
ment to  the  contract.  They  may  in- 
volve a revision  in  a contract  speci- 
fication, purchase  description,  or 
statement  of  work.  They  may  in- 
clude either  the  elimination  or  mod- 
ification of  any  requirements  found 
to  be  in  excess  of  actual  needs,  in 
such  areas  as  design,  components, 
packaging  requirements,  testing  pro- 
cedures, and  the  like.  Class  II  ac- 
tions, on  the  other  hand,  are  those 
changes  whose  implementation  do 
not  require  an  amendment  to  the 
contract.  The  contracting  officer  is 
the  only  one  authorized  to  make  the 


final  determination  as  to  whether  a 
contract  requires  amendment  as  a 
result  of  a proposed  value  engin- 
eering change. 

Most  defense  contracts  awarded  in 
the  past  few  years  contain  value 
engineering  clauses  as  specified  by 
Defense  Procurement  Circular 
(DPC)  No.  11,  Oct.  9,  1964.  This 
basic  document  provides  for  two 
types  of  value  engineering  motiva- 
tions: value  engineering  program 

requirement  clauses  and  value  en- 
gineering incentive  clauses.  The  basic 
difference  between  these  clauses  can 
be  summarized  as  follows:  the  pro- 
gram requirement  clause  requires  the 
contractor  to  perform  value  engin- 
eering at  a certain  level  of  effort 
which  is  specified  as  a line  item  or 
part  of  a line  item  in  the  contract; 
under  an  incentive  clause,  it  is  op- 
tional with  the  contractor  as  to 
whether  he  will  expend  value  engin- 
eering effort  under  the  contract. 

However,  both  types  of  clauses 
provide  for  contractor  sharing,  in 
most  cases,  in  the  following  types 
of  savings  resulting  from  value  en- 
gineering: 

• Instant  Savings,  to  be  realized 
on  the  contract  under  which  the  con- 
contractor  submitted  his  successful 
VECP. 

• Future  Acquisition  Savings,  com- 
puted on  the  basis  of  future  procure- 
ment by  the  Government,  during  a 
specified  period  of  time,  of  the  item, 
component,  or  system  which  incor- 
porates the  value  engineering  change. 

• Collateral  Savings,  based  on 
the  net  reduction  in  anticipated  gov- 
ernment costs,  as  a result  of  the 
value  engineering  change.  These 
government  costs  include  opera- 
tions, maintenance,  logistic  sup- 
ort,  and  government  furnished 
property. 

The  recently  issued  Armed  Services 
Procurement  Regulation  (ASPR)  Re- 
vision No.  23  (ASPR  Section  I,  Part 
17)  rescinded  DPC  No.  11.  While  the 


primary  effect  of  the  rescission  was  to 
incorporate  the  DPC  into  the  ASPR, 
certain  changes  were  made.  These 
differences  between  the  ASPR  and 
the  DPC  are  significant  because  they 
have  direct  impact  on  either  the 
allowability  of  value  engineering 
cost  incurrence,  or  the  computation 
of  the  amount  of  savings  which  the 
Government  and  the  contractor  will 
share. 

ASPR  Revision  No.  23 

The  first  difference  to  be  dis- 
cussed concerns  the  area  of  cost 
allowability.  The  essence  of  the 
change  is  the  greater  precision  in 
definition  of  allowable  cost  which  is 
found  in  Revision  23.  Quotation  of 
pertinent  passages  from  the  DPC 
and  Revision  23  will  illustrate  this 
point.  DPC  No.  11  stated: 

Cost  allowability  will  be  deter- 
mined in  accordance  with  nor- 
mal application  of  the  prin- 
ciples and  procedures  provided 
in  Section  XV.  Accordingly, 
where  a contractor  already  has 
a value  engineering  program, 
the  Government  will  bear  a 
reasonable  and  allocable  share 
of  the  cost  of  this  program, 
but  inordinate  value  engineer- 
ing cost  increases  incurred 
solely  because  of  inclusion  of 
the  clause  shall  not  be  allowed. 
Similarly,  where  a contractor 
does  not  have  a value  engineer- 
ing program  in  existence,  prop- 
er allocable  costs  of  instituting 
a reasonable  value  engineering 
program  are  allowable. 

However,  Revision  No.  23  is  more 
specific.  It  provides  that: 

Value  Engineering  shall  not  be 
allowed  as  a direct  charge 
against  cost-type  contracts 
containing  the  Incentive 
clause,  and  shall  be  allowed 
as  a direct  charge  against  cost- 
type  contracts  containing  the 
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program  requirement  clause 
only  to  the  extent  proper  to 
cover  the  required  Value  En- 
gineering Program.  In  either 
case,  the  cost  of  the  value 
engineering  is  an  allowable  in- 
direct charge  to  the  extent 
that,  under  Section  XV,  it  is 
reasonable  in  the  conduct  of 
the  contractor’s  business  as  a 
whole  and  allocable  to  the  par- 
ticular contract. 

As  far  as  fixed-price  contracts 
are  concerned,  Revision  23  provides 
that  “the  normal  price  negotiation 
policies  and  techniques  in  Section 
III,  Part  8,  shall  be  followed  in 
determining  whether  or  to  what  ex- 
tent the  cost  of  value  engineering 
may  be  included  in  the  contract 
price.” 

Another  significant  change  be- 
tween the  DPC  and  the  ASPR  revi- 
sion concerns  contractor  reimburse- 
ment for  development  costs  he  in- 
curred in  connection  with  successful 
value  engineering  proposals.  The 
DPC  was  silent  on  this  point.  How- 
ever, Revision  23  provides  that  those 
contractor  costs  incurred  in  develop- 
ing the  value  engineering  proposal 
shall  be  deducted  from  the  total  es- 
timated cost  savings  if  these  devel- 
opment costs: 

® Are  proper  direct  charges  of 
the  contract  involved. 

• Are  not  otherwise  reimburs- 
able under  the  contract. 

The  ASPR  revision  also  provides 
a basis  for  the  identification  of  de- 
velopment costs  in  that  it  specifies 
that  they  are  normally  those  costs 
which  have  been  incurred  by  the 
contractor  after  he  has  identified  a 
specific  value  engineering  project. 

Under  both  DPC  11  and  Revi- 
sion 23,  implementation  costs  in 
most  cases  must  be  deducted  from 
gross  savings  in  order  to  arrive  at 
net  savings  eligible  for  sharing. 
While  DPC  11  did  not  define  im- 
plementation costs,  Revision  23  is 
more  specific.  It  establishes  imple- 
mentation costs  as  those  cost  of  in- 
corporating a change  which  are  in- 
curred by  a contractor  after  the 
value  engineering  proposal  has  been 
accepted  by  the  Government. 

It  can  be  appreciated  that  the 
differences  just  discussed  can  have  a 
rather  significant  impact  on  the  con- 
tractor’s picture  in  the  value  engin- 
eering area. 


Key  Factors  in  Financial 
Administration 

At  this  juncture  certain  observa- 
tions are  in  order.  The  points  in- 
volved represent  some  of  the  key 
factors  which  must  be  reckoned  with 
in  the  financial  administration  of  the 
value  engineering  program. 

The  difference  between  Class  I 
and  Class  II  changes  has  been  men- 
tioned and  examples  of  typ- 
ical Class  I changes  were  offered. 
However  it  is  not  always  easy  to 
determine  whether  a change  should 
be  classified  as  Class  I or  Class  II. 
However,  difficult  as  the  determina- 
tion may  be,  the  financial  impact  for 
both  the  Government  and  the  con- 
tractor can  be  considerable  under  a 
firm-fixed-price  contract.  If  it  is  de- 
cided that  the  change  is  a Class  I 
type,  the  contractor  would  have  to 
share  the  savings  with  the  Govern- 
ment. If  however  the  decision  is 
that  the  change  is  Class  II  in  nature, 
the  contractor  could  then  retain  the 
full  amount  of  the  savings. 

DOD  personnel,  who  are  respon- 
sible for  determining  whether  or  not 
a VECP  should  be  referred  for  audit 
in  support  of  negotiation,  are  not 
unduly  influenced  by  the  amount  of 
instant  savings  claimed.  It  is  the  ex- 
perience of  the  Defense  Contract 
Audit  Agency,  which  is  the  DOD 
component  responsible  for  audit  of 
this  type  of  contractor  proposal, 
that  while  instant  savings  may  be 
nominal,  i.e.,  substantially  under 
$100,000,  future  acquisition  savings 
can  be,  and  often  are,  significant. 

The  time  frame  for  purposes  of 
determining  future  acquisition  sav- 
ings ranges  up  to  three  years.  As 
can  easily  be  seen,  a heavy  volume 
of  procurement  of  the  value  en- 
gineered item  during  this  period 
could  result  in  considerable  savings 
to  be  shared.  To  summarize,  along 
with  other  pertinent  factors,  the 
amount  of  future  acquisition,  as  well 
as  instant  savings,  is  considered  in 
deciding  whether  the  audit  route 
should  be  taken. 

From  an  estimating  point  of  view, 
a VECP  is  substantially  the  same  as 
any  other  proposed  change  to  a 
contract  price  or,  for  that  matter, 
an  initial  price  proposal.  Any  deter- 
mination of  the  savings  that  will 
accrue  from  a value  engineering 
change  will  be  no  more  valid  than 
the  estimating  techniques  used  in 


computing  such  savings.  Procedures 
have  been  established  for  notification 
to  contracting  officers  in  those  cases 
where  contractor  estimating  prac- 
tices are  not  considered  adequate. 

However,  it  is  a fact  of  life  that 
corrective  action  is  not  accomplished 
overnight.  Where  minimum  reliance 
can  be  placed  on  a contractor’s  es- 
timating procedure,  attention  is  in- 
vited to  ASPR  Section  1-1704.2. 
This  ASPR  section  provides  for  a 
reduced  sharing  arrangement  in  a 
fixed-price  contract  not  awarded  on 
the  basis  of  competition  and,  in  an 
incentive  type  contract,  for  a share 
arrangement  in  accordance  with  the 
cost  incentive  sharing  rate  of  the 
contract.  Implementing  this  provi- 
sion under  an  incentive  contract 
would  preclude  a contractor  from 
obtaining  any  advantage  in  the  event 
that  his  estimate  of  savings  were 
faulty;  in  effect,  did  not  materialize. 
The  resulting  overrun  would  reduce 
the  contractor’s  profit  to  what  it  was 
prior  to  amendment  for  the  value 
engineering  change. 

Identification  of  Effort 

So  much  for  observations.  At 
this  point,  it  would  be  appropriate 
to  consider  certain  subjects  that  rep- 
resent problems  from  the  audit 
point  of  view. 

There  is  a strong  similarity  in  the 
nature  of  contractor  effort  devoted 
to  value  engineering,  product  im- 
provement, development  and/or  de- 
sign activity.  In  many  cases,  the 
same  personnel  may  be  used  inter- 
changeably in  any  or  all  of  these 
areas.  The  engineering  discipline  ap- 
plicable to  each  of  these  activities  is 
similar.  The  problem,  then,  is  how 
to  identify  value  engineering  effort 
to  the  exclusion  of  similar  types  of 
effort;  particularly  where  the  con- 
tractor is  or  has  been  funded  for 
these  other  types  of  activity  under 
separate  contractual  arrangement.  In 
order  to  properly  identify  an  activ- 
ity, it  must  be  possible  to  associate 
it  with  a specific  work  objective. 

Perhaps  the  best  statement  of  a 
work  objective  for  value  engineering 
can  be  found  in  Revision  23  which 
states:  “Value  Engineering  consti- 

tutes a systematic  and  creative  effort, 
not  required  by  any  other  provision 
of  the  contract,  directed  toward 
analyzing  each  contract  item  or  task 
to  assure  that  its  essential  function 
is  provided  at  the  lowest  overall 
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cost.”  In  other  words,  value  engin- 
eering is  an  organized  effort,  spe- 
cifically directed  toward  cost  reduc- 
tion. Savings  resulting  from  this  ef- 
fort are  not  incidental  or  happen- 
stance to  some  other  program  or  ef- 
fort of  the  contractor. 

Once  a work  objective  has  been 
established,  specific  project  or  work 
order  identification  should  be  as- 
signed. This  identification  then  en- 
ables a contractor  to  accumulate,  as 
an  entity,  the  cost  of  the  effort  as- 
sociated with  a particular  work  ob- 
jective, whether  it  be  value  engin- 
eering, product  improvement,  or  de- 
velopment. Value  engineering  costs 
should  be  separately  accumulated 
and  identified,  regardless  of  whether 
the  contractor  subsequently  charges 
them  to  overhead  or  direct  to  a con- 
tract. 

Unfortunately,  many  contractors 
do  not  adequately  identify  their  work 
objectives.  Value  engineering  costs 
are  variously  charged  to  engineering 
overhead,  design,  testing  and  like 
functions,  losing  their  identity  in  the 
process.  As  a result,  a certain  con- 
fusion is  encountered  in  the  finan- 
cial phase  of  a contractor’s  value 
engineering  program.  This  is  par- 
ticularly evident  when  a value  en- 
gineering change  is  submitted  under 
a contract  with  a maximum  share 
ratio,  although  developed  under 
another  contract  with  a substantially 
lower  share  ratio.  Also,  cases  have 
been  noted  where,  although  a con- 
tractor is  or  has  been  fully  funded  by 
the  Government  for  product  improve- 
ment effort,  the  results  of  this  effort 
are  often  erroneously  submitted  as  a 
value  engineering  change  under  an 
unrelated  contract. 

Admittedly,  the  distinction  be- 
tween product  improvement  and 
value  engineering  may  sometimes  be 
difficult  to  draw.  Approaching  this  dis- 
tinction from  the  negative  point  of 
view,  however,  may  be  helpful. 
Value  engineering  does  not  result  in 
a change  of  required  function  or 
performance.  To  illustrate,  the  cover 
for  an  electronic  circuit  is  too  ex- 
pensive because  it  was  designed  in 
a hurry  with  the  result  it  was  made 
largely  by  hand.  Product  improve- 
ment would  improve  the  design  and 
seek  better  material  and  more  effi- 
cient processes  to  build  it.  Value 
engineering,  by  contrast,  would  de- 
fine the  required  function  of  the 
cover  and  then  seek  alternative  ways 


of  providing  this  function,  perhaps 
even  eliminating  the  cover. 

Where  contracts  provide  for  prod- 
uct improvement  or  where  there  are 
concurrent  contracts  providing  for 
product  improvement,  and  it  is  de- 
sirable to  further  motivate  the  con- 
tractor to  a value  engineering  effort, 
there  should  be  a clear  and  definite 
understanding  as  to  which  areas  are 
subject  to  product  improvement,  and 
which  to  value  engineering.  Other- 
wise, there  is  a real  problem  poten- 
tial in  identifying  effort  with  the  ob- 
jective to  which  it  applies.  This,  of 
course,  is  significant  in  terms  of  the 
ultimate  cost  to  the  Government  and 
the  savings  in  which  the  contractor 
shall  share. 

Before  leaving  this  subject  of 
identification  of  effort,  note  should 
be  taken  of  an  area  that  seems  to 
be  particularly  susceptible  to  con- 
fusion: design  engineering  effort  of 
a funded  nature  is  easily  confused 
with  effort  rewardable  under  a value 
engineering  incentive  or  program  ar- 
rangement. Where  both  design  and 
value  engineering  effort  are  author- 
ized under  the  same  contract,  to  dif- 
ferentiate between  the  two  types  of 
activity  it  is  common  to  consider  any 
change  effected  prior  to  the  gov- 
ernment authentication  of  the  orig- 
inal design  as  effort  funded  under 
the  contract,  and  not  eligible  for  a 
value  engineering  reward. 

Implementation  Costs 

A problem  often  develops  in  de- 
termining the  type  of  activity  whose 
cost  is  proper  for  inclusion  in  the 
broad  category  of  implementation; 
costs.  In  most  cases,  the  savings  eli- 
gible for  sharing  must  be  reduced 
by  these  implementation  costs.  As 
indicated  previously,  implementation 
costs  are  those  costs  of  incorporating 
a change  which  are  incurred  by  a 
contractor  after  the  value  engineer- 
ing proposal  has  been  accepted  by 
the  Government.  Although  this  def- 
inition seems  fairly  specific,  there 
have  been  varying  interpretations. 
To  the  auditor,  however,  implemen- 
tation costs  include  the  following 
types  of  expense,  where  applicable: 

• The  cost  of  parts,  already  in 
inventory,  that  will  be  rendered  ob- 
solete as  a result  of  the  change. 

• The  cost  of  disposing  of  these 
parts. 


• Those  expenses  which  are  in- 
volved in  getting  the  change  into 
production,  such  as  production  en- 
gineering design;  fabrication,  instal- 
lation and  maintenance  of  new  tools 
and  equipment;  training  of  person- 
nel; expenses  for  the  labor  to  in- 
stall or  rearrange  production  and/ 
or  test  equipment;  and  product  de- 
sign and  test  engineering  work  to 
alter  existing  product  drawings,  dia- 
grams and  test  specifications. 

• The  cost  of  preparation  and 
publication  of  changes  to  operating, 
maintenance  and  supply  manuals. 

Another  area  that  causes  concern 
is  the  choice  of  the  base  cost  to 
be  used  in  computing  the  gross  sav- 
ings which  will  result  from  the  value 
engineering  change.  This  choice  be- 
comes significant  in  those  cases 
where  there  is  an  appreciable  dif- 
ference between  the  negotiated  and 
the  actual  cost  of  the  item  or  pro- 
cess being  eliminated. 

To  illustrate  the  point,  assume  that 
an  assembly  is  being  replaced  as  a 
result  of  value  engineering.  Further, 
assume  that  the  negotiated  value  of 
this  assembly,  as  incorporated  in  the 
contract  price,  was  $1,000 ; that  the 
actual  cost  of  fabricating  this  as- 
sembly was  $1,300;  and  the  cost  of 
replacement  will  be  $700. 
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The  contractor  computes  the  sav- 
ings as  $600,  the  actual  cost  of  $1,- 
300  less  the  replacement  cost  of  $700. 
The  auditor  computes  the  savings  as 
$300,  the  negotiated  value  of  $1,000 
less  the  replacement  cost  of  $700. 
We  have  here  a substantial  difference 
in  the  amount  of  the  savings,  depend- 
ing upon  whether  negotiated  or  act- 
ual cost  is  used  as  the  base. 

If  the  contractor’s  rationale  pre- 
vailed, conceivably  he  could  obtain 
a greater  reward  for  an  inefficiency 
that  caused  him  to  substantially  ex- 
ceed his  original  anticipated  cost  for 
the  assembly.  Conversely,  had  the 
contractor  been  successful  in  produc- 
ing the  assembly  for  less  than  the 
negotiated  value,  the  auditor’s  pro- 
cedure would  result  in  a greater  re- 
ward than  would  the  contractor’s, 
justifiable  perhaps  on  the  basis  that 
the  indicated  production  efficiency  en- 
titles the  contractor  to  this  greater 
share  in  savings. 

While  there  was  no  problem 
in  coming  up  with  negotiated  and 
actual  cost  figures  in  the  example 
just  discussed,  figures  are  not  always 
that  easy  to  develop  in  the  real  situa- 
tion; many  times  resort  must  be  made 
to  estimates  of  both  negotiated  and 
actual  cost.  However,  where  there 
is  reason  to  suspect  a significant  dif- 
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ference  between  negotiated  and  actual 
costs,  the  principles  just  discussed 
are  recommended  for  utilization  by 
DOD  personnel  in  the  proposal  nego- 
tiation. 

Validation  of  Savings 

Now  we  turn  to  the  other  major 
audit  effort  associated  with  the  value 
engineering  program,  namely,  valida- 
tion of  value  engineering  savings  re- 
ported to  the  Cost  Reduction  Program. 

It  is  interesting  to  note  that  the 
audit  work  involved  in  validation  of 
cost  reductions  involves  some  of  the 
same  problems  as  VECP  audits.  It 
is  far  from  simple  to  distinguish 
value  engineering  from  other  func- 
tions which  are  similar,  and  to  price 
out  the  benefits  of  value  engineering 
projects.  However,  prior  to  any  dis- 
cussion of  how  claimed  value  engi- 
neering savings  are  audited  in  the 
Defense  Department  Cost  Reduction 
Program,  it  is  appropriate  to  review 
some  of  the  more  important  provi- 
sions of  the  reporting  instruction 
(DOD  Instruction  7720.6)  which  was 
revised  in  May  1967. 

From  an  audit  viewpoint,  the  re- 
vised instruction  made  some  impor- 
tant criteria  changes  in  the  value 
engineering  area.  These  changes  clar- 
ify some  of  the  provisions  which  used 
to  create  disputes  between  auditors 
and  program  monitors.  One  example 
is  the  scope  of  the  area  which  has 
been  redefined.  The  old  instruction 
seemed  to  limit  the  scope  of  the  value 
engineering  area  to  the  elimination 
of  unessential  technical  requirements 
for  systems,  facilities,  equipment  and 
materiel.  Now  the  scope  is  defined 
as  a systematic  effort  directed  at 
analyzing  any  function,  for  the  pur- 
pose of  achieving  the  function  at  the 
lowest  cost  consistent  with  the  re- 
quirements for  performance  and  reli- 
ability. Another  change  in  the  in- 
struction is  the  provision  that  there 
must  be  a written  value  engineering 
proposal  before  an  action  may  be  re- 
ported in  the  value  engineering  area. 
This  was  not  a requirement  in  the 
old  instruction,  and  there  were  many 
arguments  as  to  whether  or  not  cer- 
tain cited  actions  represented  report- 
able  value  engineering  in  the  pro- 
gram. 

Another  new  rule  is  that  savings 
on  contracts,  which  result  from  uni- 
lateral Class  II  changes,  may  be  re- 


ported only  when  the  savings  result 
directly  from  a value  engineering 
program  on  a specific  contract  which 
is  funded  as  a separate  line  item  in 
that  contract.  As  is  generally  recog- 
nized, there  were  many  problems  in 
the  past  regarding  the  eligibility  of 
Class  II  changes.  While  this  new  pro- 
vision may  not  eliminate  all  the 
problems,  it  undoubtedly  will  reduce 
their  number. 

Also,  the  new  instruction  now 
spells  out  the  prescribed  time  for  re- 
porting value  engineering  savings. 
The  special  guidance  for  the  value 
engineering  area  includes  detailed  in- 
structions for  both  in-house  savings 
and  savings  on  contracts  with  others. 
Briefly,  the  new  provisions  are  that, 
for  items  produced  or  services  per- 
formed in-house,  the  savings  are  re- 
portable when  the  value  engineering 
proposal  has  been  approved  and  in- 
plemented;  savings  on  existing  gov- 
ernment contracts  normally  will  be 
reported  when  the  value  engineering 
proposals  have  been  approved,  and 
the  contractor  is  notified  to  implement 
the  proposals.  If  the  value  engineer- 
ing action  affects  an  item  or  services 
procured  after  final  approval  of  the 
value  engineering  proposal,  the  action 
will  be  reportable  in  the  year  the 
procurement  contract  is  awarded. 

The  Cost  Reduction  Audit 

So  much  for  the  revised  instruc- 
tion. Now  the  methods  employed  in 
validating  the  savings  can  be  dis- 
cussed. Like  most  other  types  of 
audits,  the  cost  reducton  audit  is 
made  on  a selective  basis.  This  means 
that  the  auditors  do  not  make  a de- 
tailed audit  of  all  savings  actions. 
To  do  so  would  be  impractical,  if 
not  impossible,  because  many  thou- 
sands of  savings  are  reported  each 
year.  These  range  from  very  small 
to  very  large  savings.  To  obtain  the 
desired  confidence  level,  all  large  sav- 
ings (over  a prescribed  dollar 
amount)  are  audited  in  enough  detail 
to  substantiate  their  eligibility  and 
amount.  A limited  number  of  smaller 
savings,  in  dollar  amounts  below  the 
prescribed  threshhold,  also  are  audit- 
ed in  some  detail.  These  savings  are 
first  desk-reviewed,  and  those  which 
clearly  fail  to  meet  program  criteria 
are  rejected.  Of  those  which  seem  to 
qualify,  a small  number  are  picked 
for  further  audit  examination,  and 
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the  others  are  accepted  without 
further  audit.  If  the  detailed  audit 
of  the  selected  savings  shows  faulty 
procedures  or  incorrect  reporting,  the 
size  of  the  sample  is  increased.  The 
foregoing  audit  scope  takes  in  the 
bulk  of  the  total  dollars  reported, 
and  provides  an  adequate  basis  for 
an  audit  opinion  on  the  overall  reli- 
ability of  the  cost  reduction  system 
and  the  reasonableness  of  total  sav- 
ings reported. 

T he  results  of  the  Cost  Reduction 
Program  are  widely  publicized,  both 
within  and  outside  of  the  Defense 
Department.  Therefore,  it  is  essential 
that  claimed  savings  be  defensible. 
If  not,  the  results  could  be  very  em- 
barrassing to  DOD  and  its  officials. 
To  guard  against  such  an  event,  only 
audited  cost  reduction  reports  are 
submitted  to  the  Secretary  of  De- 
fense. To  make  sure  that  the  audits 
are  timely,  a very  high  audit  priority 
has  been  assigned  to  the  Cost  Reduc- 
tion Program.  The  audit  is  performed 
on  a continuous  basis  so  that  the 
review  is  completed  by  the  time  the 
cost  reduction  reports  of  accomplish- 
ments are  issued. 

The  audit  organizations  of  the  Mili- 
tary Departments  and  the  Defense 
Agencies  perform  their  respective 
audits.  This  work  is  done  under  de- 
tailed guidance  issued  by  the  heads  of 
each  audit  office,  and  is  specifically 
tailored  to  the  needs  of  each  DOD 
component.  Overall  policy  guidance  is 
furnished  by  the  Assistant  Secretary 
of  Defense  (Comptroller)  in  DOD  In- 
struction 7600.14.  The  consolidated 
DOD  Cost  Reduction  Reports,  issued 
by  the  Office  of  the  Assistant  Secre- 
tary of  Defense  (Installations  and 
Logistics),  are  reviewed  by  the  Office 
of  the  Deputy  Comptroller  for  Audit 
Systems  which  is  a part  of  the  Office 
of  Assistant  Secretary  of  Defense 
(Comptroller).  For  all  practical  in- 
tents and  purposes,  complete  reliance 
is  placed  on  the  auditing  done  within 
the  DOD  components;  however,  the 
Office  of  the  Deputy  Comptroller  for 
Audit  Systems  does  review  some  of 
the  larger  or  more  sensitive  looking 
items,  and  occasionally  reviews  actions 
which  are  in  dispute  between  the 
program  monitors  and  the  auditors 
of  the  DOD  components. 

Naturally,  there  may  be  some  dif- 
ferences in  the  details  of  the  audit  in- 


structions issued  by  the  DOD  audit 
organizations.  However,  the  general 
approach  to  the  audit  is  the  same. 
Field  auditors  review  individual  sav- 
ings claims  at  the  levels  where  the 
actions  are  taken.  Where  it  is  neces- 
sary to  examine  the  records  of  a de- 
fense contractor,  the  Defense  Con- 
tract Audit  Agency  performs  an  as- 
sist audit. 

As  individual  savings  reports  are 
forwarded  through  command  report- 
ing channels  and  included  in  report 
consolidations,  the  larger  savings  are 
desk-reviewed  by  supervisors  who 
also  review  the  consolidated  reports. 
Finally,  the  cost  reduction  project 
auditors  of  the  DOD  component  head 
quarters  review  the  overall  depart- 
mental consolidation.  There  have  been 
some  complaints  about  the  number 
of  higher  echelon  audit  reviews.  How- 
ever, they  are  needed  to  insure  uni- 
formity within  a DOD  component  in 
the  auditor’s  interpretation  of  pro- 
gram criteria  and  audit  guidance. 
Incidentally,  the  reviews  at  higher 
levels  do  not  necessarily  result  in  re- 
jecting savings  which  were  validated 
at  lower  levels.  They  often  result  in 
accepting  savings  which  were  non- 
validated  at  lower  echelons. 

ne  point  that  should  be  made  is 
that  a great  deal  of  judgment  is  in- 
volved in  this  audit,  not  only  in  deter- 
mining whether  an  action  meets 
program  criteria  but  also  in  assessing 
the  adequacy  of  supporting  documen- 
tation. Obviously,  it  would  be  undesir- 
able to  create  new,  elaborate  systems 
and  documentation  just  for  cost  re- 
duction purposes.  Accordingly,  audi- 
tors are  required  to  consider  the 
intent  of  the  program,  to  be  objective 
in  interpreting  program  criteria,  and 
to  be  realistic  in  their  requirements 
for  supporting  documentation.  Where 
a saving  results  from  a conscious 
management  action  that  appears  to 
meet  the  objective  of  the  program, 
it  generally  will  be  accepted  by  the 
auditors  even  though  it  could  be  ques- 
tioned on  the  basis  of  some  tech- 
nicality. However,  if  the  calculation 
of  the  saving  involves  estimates,  it 
is  expected  to  be  on  the  conservative 
side.  On  the  other  hand,  the  auditors 
must  be  assured  that  the  savings 
are  supportable  and  will  stand  up 
under  outside,  critical  review.  There- 
fore, if  funds  are  saved  by  happen- 


stance and  the  savings  cannot  be 
shown  to  be  the  result  of  a new,  im- 
proved, or  intensified  management 
action,  the  auditor  will  reject  the 
claim. 

Many  may  wonder  about  the  neces- 
sity for  having  auditors  police  the 
reporting  of  program  accomplish- 
ments. From  the  very  beginning,  Sec- 
retary McNamara  insisted  on  an 
independent  audit,  and  assigned  the 
responsibility  to  the  Assistant  Sec- 
retary of  Defense  (Comptroller).  As 
indicated  in  the  last  report  to  the 
President,  Secretary  McNamara  also 
arranged  for  the  General  Ac- 
counting Office  to  review  the  pro- 
gram. Obviously,  this  adds  to  our 
incentives  to  report  only  good  savings 
which  qualify  under  the  rules  of  the 
program. 

No  matter  how  good  the  prelimi- 
nary screening  becomes,  this  program 
does  invite  differences  of  opinion. 
Since  situations  are  hardly  ever 
clearly  black  or  white,  it  would  be 
surprising  indeed  if  the  auditors  were 
never  found  guilty  of  turning  down 
savings  which  the  program  monitor 
is  convinced  are  valid.  If  this  should 
happen,  it  is  well  to  remember  that 
the  auditor  is  not  the  final  judge  and 
jury.  There  is  a clearly  defined  pro- 
cedure for  submitting  disputed  actions 
for  review.  This  procedure  is  de- 
scribed in  DOD  Instruction  7720.6. 
Where  program  monitors  are  con- 
vinced that  a saving  is  valid  but  can- 
not get  audit  acceptance  at  their 
level,  the  disputed  action  is  referred 
to  the  next  higher  level  of  com- 
mand-all the  way  up  to  the  De- 
partmental Secretary  or  Agency  Di- 
rector, if  necessary.  Where  differ- 
ences cannot  be  resolved  even  at  the 
highest  level  of  a DOD  component, 
the  cases  will  be  referred  to  the  Office 
of  the  Secretary  of  Defense  for  res- 
olution. 

As  may  be  seen  from  this  de- 
scription, the  DOD  Cost  Reduction 
Program  has  received  a great  deal 
of  audit  emphasis.  Undoubtedly,  there 
are  cases  in  which  those  responsible 
for  meeting  savings  goals  are  dis- 
appointed because  one  of  their  sav- 
ings is  declared  ineligible  for  report- 
ing. However,  all  responsible  program 
managers  are  convinced  that  a strong, 
independent  audit  is  essential  to  the 
effectiveness  and  credibility  of  the 
program. 
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SecDef  Reports  Defense  Industry 
Support  of  Cost  Reduction  Program 


[ Editor’s  Note:  The  following  is  a 
memorandum  dated  Dec.  22,  1967,  ad- 
dressed to  President  Lyndon  B.  John- 
son by  former  Secretary  of  Defense 
McNamara,  reporting  on  the  Defense 
Contratcor  Cost  Reduction  Program .] 

It  is  now  four  years  since  you  re- 
quested defense  contractors  to  assist 
in  reducing  defense  expenditures  by 
expanding  and  intensifying  their  cost 
reduction  efforts  on  defense  business. 
The  voluntary  Defense  Contractor 
Cost  Reduction  Program  was  for- 
malized three  and  one-half  years  ago 
to  provide  a channel  for  communi- 
cating the  results  of  these  intensified 
efforts.  The  achievements  reported 
since  then  by  these  contractors  dem- 
onstrate clearly  that  defense  indus- 
try has  given  unqualified  and  con- 
tinuing support  to  your  stated  ob- 
jective. Cost  reduction  and  manage- 
ment improvement  have  become  a 
permanent  way  of  life  with  a major 
segment  of  the  defense  industry 
community. 

Reporting  Companies 

Today  85  parent  companies 
[listed  on  page  13]  are  active  par- 
ticipants in  the  Defense  Contractor 
Cost  Reduction  Program — an  in- 
crease of  13  percent  over  FY 
1966.  They  have  211  plants  or 
divisions  (an  increase  of  15  per- 
cent) which  report  to  us  semi- 
annually. In  FY  1967,  these  com- 
panies received  more  than  half  of 
the  $39.8  billion  awarded  by  the 
Defense  Department  to  business 
firms  for  work  in  the  United  States. 

Savings  to  Defense 

Participating  contractors  report  to 
us  the  savings  they  have  effected  by 
reducing  costs,  without  sacrifice  of 
requisite  quality  and  reliability. 
These  savings  result  from  improved 
management  techniques,  procedures, 
or  processes.  Savings  reported  relate 
to  defense  sales,  exclusive  of  firm 
fixed-price  contracts . In  the  year 
ending  June  30,  1967,  participating 
contractors  reported  savings  of  $972 
million  on  these  defense  sales,  which 


totaled  $12.4  billion.  In  the  two 
prior  years  of  formalized  reporting, 
they  reported  $1.8  billion  in  sav- 
ings for  a three-year  total  of  over 
$2.7  billion.  These  are  direct  sav- 
ings to  the  Defense  Department, 
since  they  represent  the  elimination 
of  costs  which  otherwise  would  have 
been  reimbursed. 

Benefits  to  Industry 

In  addition  to  contributing  to  your 
national  objective  of  “a  dollar’s  value 
for  every  dollar  spent,”  defense  in- 
dustry considers  cost  reduction  to 
be  in  its  own  best  interest.  The  in- 
creased emphasis  by  the  Defense 
Department  on  the  use  of  incentive- 
type  contracts,  competitive  procure- 
ment and  the  application  of  value 
engineering  techniques  encourages 
defense  industry  to  stress  cost  re- 
duction and  management  improve- 
ment. 

The  trend  of  the  late  fifties  and 
very  early  sixties  towards  greater  use 
of  cost-plus-fixed-free  contracts  by 
the  Defense  Department  has  been 
sharply  reversed  over  the  past  six 
years.  This  type  of  contract,  which 
is  usually  justified  only  when  there 
are  great  uncertainties  involved,  of- 
fers neither  reward  for  good  per- 
formance nor  penalty  for  bad.  The 
proportion  of  cost-plus-fixed-fee  con- 
tracts awarded  by  the  Defense  De- 
partment has  been  reduced  from  a 
high  of  38  percent  in  FY  1961  to  10.4 
percent  at  the  end  of  FY  1967. 

During  the  same  period  of  time, 
the  precentage  of  total  procurement 
dollars  awarded  on  a price  competi- 
tive basis  by  the  Defense  Depart- 
ment increased  from  32.9  percent 
to  42.9  percent. 

North  American  Rockwell  Corp., 
in  its  latest  annual  report  to  stock- 
holders, discussed  today’s  defense  con- 
tracting environment: 

While  the  combined  volume  of 
business  in  these  two  fields  of 
defense  and  space  continues  to 
be  high,  we  are  also  entering 
a period  of  new  opportunities 
for  greater  returns  on  this 
business.  In  the  current  trend 


away  from  cost-plus-fixed-fee 
contracts,  almost  all  North 
American’s  work  in  the  1967 
fiscal  year  will  be  under  fixed- 
price  or  incentive-type  con- 
tracts. These  involve  both 
higher  risks  and  the  possibility 
of  higher  returns. 

The  Defense  Department  has  also 
increased  financial  incentives  to  en- 
courage defense  contractors  to  seize 
every  opportunity  to  eliminate  non- 
essential  design  and  performance 
features  through  value  engineering. 
Recent  departmental  regulations 
have  improved  these  contractual  in- 
centives by: 

• Expanding  the  opportunities  for 
a contractor  to  earn  a greater  share 
of  his  value  engineering  savings — in 
some  cases  to  over  50  percent. 

• Sharing  the  costs  of  developing 
a value  engineering  change  proposal 
with  the  contractor  where  appropri- 
ate. 

• Shortening  the  time  a contrac- 
tor must  wait  for  payment  of  his 
share  of  the  savings. 

In  addition  to  the  incentives  being 
offered  by  the  Defense  Department, 
corporate  executives  are  motivated 
because  they  consider  an  effective 
cost  reduction  program  essential  to 
stay  competitive  and  earn  reasonable 
profits.  A successful  program  also 
enables  top  management  to  demon- 
strate its  cost  consciousness  to  stock- 
holders, customers  and  the  general 
public. 

Curtiss- Wright  Corp.  summarized 
the  benefits  from  its  broad  manage- 
ment improvement  programs  in  its 
latest  report  to  stockholders: 

These  programs  have  consoli- 
dated functions  and  operations, 
reduced  costs,  increased  effi- 
ciency, rechanneled  our  capabil- 
ities, and  materially  strength- 
ened the  competitive  position 
of  Curtiss-Wright. 

In  its  most  recent  annual  report, 
Lockheed  Aircraft  Corp.  discussed 
cost  reduction  techniques,  as  well  as 
benefits : 
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The  third  year  of  the  intensi- 
fied cost  reduction  campaign 
sponsored  by  the  government 
in  defense  and  space  industries 
once  again  showed  improve- 
ment . . . Savings  are  shared 
with  the  government  and  are 
used  to  strengthen  our  com- 
petitive position.  They  result 
from  improved  management 
techniques,  computer  aids, 
automation,  process  innova- 
tion, value  engineering,  and 
the  Zero  Defects  quality  im- 
provement program. 

Examples 

Following  are  examples  of  sav- 
ings reported  by  contractors  during 
the  year  ending  June  30,  1967 : 

Bell  Aerospace  Corp. 

Bell  Helicopter  Co.  eliminated 
fuel  lines  and  jettison  cables 
for  auxiliary  fuel  tanks  as  “built- 
in”  equipment  on  the  UH-1D  hel- 
icopter. This  change  resulted  from  a 
value  engineering  analysis  which  dis- 
closed that  the  auxiliary  fuel  tanks 
were  used  only  for  ferrying  opera- 
tions. The  desired  ferry  capability 
was  obtained  by  including  these  lines 
and  cables  in  a relatively  small  num- 
ber of  auxiliary  fuel  tank  modifica- 
tion kits.  Elimination  of  this  equip- 
ment from  production  aircraft  saved 
the  Army  $97,047.  In  addition,  the 
action  significantly  reduced  aircraft 
weight. 

General  Electric  Co. 

General  Electric’s  Defense  Elec- 
tronics Division  is  now  providing 
new-type  25,000-hour  miniature  in- 
dicator lamps  as  replacements  for 
7,000-hour  lamps  in  the  display  pan- 
els aboard  Polaris  fleet  ballistic  mis- 
sile submarines.  Use  of  the  new 
lamps  in  the  display  panels  of  the 
41-ship  Polaris-Poseidon  weapon 
system  will  mean  1,760  fewer  lamp 
replacements  per  submarine  per 
year.  One-year  savings  to  the  Navy 
on  current  supply  contracts  totaled 
$19,321.  The  Navy  will  realize 
even  greater  benefits  in  reduced  fleet 
operational  maintenance. 

Goodyear  Aerospace  Corp. 

Goodyear  recommended  substitu- 
ting special-purpose  photographic 
units  costing  $8,804  each  for  units 
costing  $20,263  each  which  were 
originally  specified  in  an  Air  Force 
contract  for  mobile  photographic 


facilities.  Joint  evaluation  of  the  two 
units  by  Goodyear  and  the  Air  Force 
revealed  that  the  lower-cost  unit 
was  equal  to,  and  in  some  features 
superior  to,  the  more  expensive  one 
in  performance  and  design.  This 
change  saved  the  Air  Force  $586, 
591, 

Lockheed  Aircraft  Corp. 

Lockheed  Missiles  and  Space  Co. 
changed  from  a lease  arrangement 
with  the  manufacturer  to  an  install- 
ment purchase  contract  for  a dig- 
ital computer,  as  a result  of  an 
analysis  of  all  company  computer 
costs.  Savings  totaled  $206,292. 

North  American  Rockwell  Corp. 

Autonetics  Division  centralized 
the  shipping  functions  of  its  three 
product  divisions  on  the  basis  of  a 
systems  and  facility  study.  Operating 
costs  were  reduced  $327,800  by 
consolidating  shipments,  improving 
manpower  utilization,  and  reducing 
material  requirements. 

Olin  Mathieson  Chemical  Corp. 

The  Indiana  Army  Ammunition 
Plant  mechanized  a propellant  load 
line  used  in  the  production  of  the 
Charge  M67  for  the  105mm  gun.  Fully 
amortized  equipment  on  hand  from  a 
previous  operation  was  modified  and 
combined  with  new  equipment  for  the 
mechanized  operation.  Savings  to  the 
Army  over  the  prior  manual  opera- 
tion totaled  $770,408. 

Philco-Ford  Corp. 

Philco-Ford’s  Aeronutronics  Div- 
vision  replaced  an  aluminum  sand 
casting  used  in  the  Shillelagh  missile 
flight  control  housing  with  a less 
expensive  permanent  mold  casting 
and  saved  $698,243.  The  division 
also  substituted  a metal  film  resistor 
for  a more  expensive  but  less  re- 
liable wire  bound  resistor  in  the  mis- 
sile’s control  assembly  and  saved  an 
additional  $108,793. 

Raytheon  Co. 

Raytheon  substituted  molded  plas- 
tic assemblies  for  individually  ma- 
chined steel  assemblies  used  in  the 
production  of  the  M905  bomb  fuze. 
The  saving  on  1,400,000  fuzes  was 
$232,500. 

Remington  Arms  Co.,  Inc. 

The  Lake  City  Army  Ammuni- 
tion Plant  reduced  the  size  of  the 
carton  for  the  5.56mm  M193  ball  and 


M196  tracer  cartridge  and  eliminated 
a tray  previously  specified  for  use 
with  the  carton.  As  a result,  each 
packing  box  now  holds  41  cartons  (820 
cartridges)  instead  of  36  cartons  (720 
cai'tridges).  Reduced  material  costs 
for  the  cartons  and  reduced  require- 
ments for  packing  boxes  and  crates 
saved  $414,833. 

Joint  Defense-Industry  Workshops 

During  February-April  1967,  a 
series  of  joint  Defense-industry  re- 
gional workshops  was  held  to  discuss 
mutual  problems  and  interests  con- 
cerning the  Defense  Contractor  Cost 
Reduction  Program.  Over  1,000  in- 
dustry and  Defense  Department  rep- 
resentatives attended.  At  these  meet- 
ings, working  level  cost  reduction 
personnel  from  both  industry  and  the 
Defense  Department  were  brought 
face-to-face.  Panel  meetings  at  e^ch 
workshop  examined  selected  areas  in 
depth.  A specific  conclusion  was  that 
the  Contractor  Program  Guidelines 
issued  in  May  1964  are  still  working 
well. 

The  Board  Chairman  of  one  of 
the  largest  defense  contractors,  in  a 
letter  to  the  Defense  Department, 
stated : 

In  further  regard  to  the  sub- 
ject of  motivation,  we  feel  that 
the  recent  Defense-Industry 
Joint  Regional  Cost  Reduction 
Workshops  contributed  signifi- 
cantly to  even  better  working 
relations  between  DoD  and  the 
contractors,  and  to  a more 
complete  understanding  of  mu- 
tual problems  and  objectives. 

We  agree  and  plan  to  schedule  joint 
Defense-industry  cost  reduction  meet- 
ings annually. 

Future  of  the  Program 

I believe  the  record  of  the  vol- 
untary participants  in  the  Defense 
Contractor  Cost  Reduction  Program 
is  clear  evidence  of  the  defense  in- 
dustry’s accomplishments  and  sus- 
tained interest  in  support  of  our  ob- 
jective of  conserving  defense  re- 
sources. 

You  may  be  sure  that  we  in  the 
Defense  Department  will  continue  to 
work  closely  with  our  defense  con- 
tractors to  capitalize  on  every  oppor- 
tunity for  increased  economy  in  Gov- 
ernment. 
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Alphabetical  Listing  of  Parent 
Companies  Participating  in  Defense 
Contractor  Cost  Reduction  Program 

AAI  Corp. 

Aerojet-General  Corp. 

American  Air  Filter  Co.  Inc. 

American  Bosch  Arma  Corp. 

ARO,  Inc. 

Atlantic  Research  Corp. 

Atlas  Chemical  Industries,  Inc. 

Avco  Corp. 

Beech  Aircraft  Corp. 

Bell  Aerospace  Corp. 

Bendix  Corp. 

Boeing  Co. 

Burroughs  Corp. 

Collins  Radio  Co. 

Computing  and  Software,  Inc. 

Continental  Aviation  and  Engineer- 
ing Corp. 

Control  Data  Corp. 

Cornell  Aeronautical  Laboratory, 
Inc. 

Curtiss-Wright  Corp. 

Day  and  Zimmermann,  Inc. 

Dynalectron  Corp. 

Electronic  Communications,  Inc. 

Electro-Optical  Systems,  Inc. 

Fairchild  Camera  and  Instrument 
Corp. 

Federal  Cartridge  Corp. 

FMC  Corp. 

Garrett  Corp. 

General  Dynamics  Corp. 

General  Electric  Co. 

General  Motors  Corp. 

General  Precision  Inc. 

Goodyear  Aerospace  Corp. 

Grumman  Aircraft  Engineering 
Corp. 

Gyrodyne  Co.  of  America,  Inc. 

Harvey  Aluminum  Sales,  Inc. 

Hayes  International  Corp. 

Hercules,  Inc. 

Holston  Defense  Corp. 

Honeywell,  Inc. 

HRB-Singer,  Inc. 

Hughes  Aircraft  Co. 

Hycon  Manufacturing  Co. 


International  Business  Machines 
Corp. 

International  Harvester  Co. 

International  Telephone  and  Tele- 
graph Corp. 

Interstate  Electronics  Corp. 

Johns  Hopkins  University 
Lear  Siegler,  Inc. 

Kaiser  Jeep  Corp. 

Ling-Temco-Vought,  Inc. 

Litton  Systems,  Inc. 

Lockheed  Aircraft  Corp. 

Loral  Corp. 

Magnavox  Co. 

Marquardt  Corp. 

Martin  Marietta  Corp. 

Mason  and  Hanger — Silas  Mason 
Company,  Inc. 

Massachusetts  Institute  of  Technol- 
ogy 

Maxson  Electronics  Corp. 

McDonnell  Douglas  Corp. 

Melpar,  Inc. 

Mitre  Corp. 

Motorola  Inc. 

Newport  News  Shipbuilding  and 
Dry  Dock  Co. 

North  American  Rockwell  Corp. 
Northrop  Corp. 

Olin  Mathieson  Chemical  Corp. 

Page  Aircraft  Maintenance,  Inc. 

Pan  American  World  Airways,  Inc. 
Philco-Ford  Corp. 

Radiation,  Inc. 

Radio  Corp.  of  America 
Raytheon  Co. 

Remington  Arms  Co.,  Inc. 

Ryan  Aeronautical  Co. 

Sperry  Rand  Corp. 

Sylvania  Electric  Products,  Inc. 

Thiokol  Chemical  Corp. 

TRW,  Inc. 

UNIROYAL,  Inc. 

United  Aircraft  Corp. 

Vitro  Corp.  of  America 
Western  Electric  Co.,  Inc. 
Westinghouse  Electric  Corp. 

Whittaker  Corp. 


Annual  Symposium 
of  IEEE  Scheduled 
for  May  6 and  7 

“Human  Factors  in  Electronics” 
will  be  the  theme  of  a two-day  sym- 
posium and  exposition  to  be  sponsored 
by  the  Man-Machine  Systems  Group, 
Institute  of  Electrical  and  Electronics 
Engineers,  on  May  6 and  7 at  the 
Marriott  Twin  Bridges  Motor  Hotel 
in  Washington,  D.C. 

The  symposium  will  include  four 
technical  sessions,  four  panel  discuss- 
sions  and  two  luncheons. 

The  program  will  feature  discuss- 
ions and  displays  dealing  with  human 
factors  in  Government,  aircraft  cock- 
pit displays,  perception  and  response, 
systems  analysis  and  modeling,  man 
machine  control  systems,  aviation  and 
space  applications,  and  use  of  simu- 
lators in  traffic  safety. 

Attendance  at  the  sessions  and 
exposition  is  encouraged  from  agen- 
cies of  the  Federal  Government,  the 
Military  Departments  and  research 
firms.  No  registration  fee  will  be 
charged  for  attendance  at  the 
exposition. 

For  further  information  contact 
Rube  Chernikoff,  General  Chairman, 
Department  of  Transportation,  412-B 
Donohoe  Building,  Washington,  D.C. 
20591, Phone  (202)  962-8337. 


Advanced  Ballistic 
Missile  Defense  Agency 
Established 

The  Army  will  establish  an  Ad- 
vanced Ballistic  Missile  Defense 
Agency,  which  will  combine  some  ele- 
ments of  the  Defense  Department’s 
Advanced  Research  Projects  Agency 
(ARPA)  Office  of  Ballistic  Missile 
Defense  and  advanced  development 
of  the  Nike-X. 

Dr.  Patrick  J.  Friel,  current  Direc- 
tor of  ARPA’s  Office  of  Ballistic 
Missile  Defense,  will  be  appointed 
as  Deputy  Assistant  Secretary  of  the 
Army  and  will  serve  a Director  of 
the  Advanced  Ballistic  Missile  De- 
fense Agency. 

ARPA  will  continue  to  pursue  re- 
search and  studies  in  the  area  of 
advanced  strategic  technology.  Dr. 
David  E.  Mann  will  direct  the 
activities  of  the  ARPA  office. 
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Standardization  of  Components/Equipment 
in  the  Naval  Material  Command 


Harry  Dickinson 


Effective  fleet  operations  hinge  on 
the  readiness  and  performance  of 
equipment,  as  well  as  on  the  men 
who  man  it.  Ship  commanders  have 
made  the  Washington  level  acutely 
aware  of  problems  stemming  from  a 
lack  of  hardware  standardization. 
Typical  is  an  excerpt  from  a letter 
received  from  the  Fleet:  “The  lack  of 
standardization  causes  a multitude  of 
problems  to  the  type  comanders.  Al- 
ready 30  percent  of  the  hull,  me- 
chanical and  electrical  allowance 
parts  apply  to  only  one  ship.  Logis- 
tic support  is  more  expensive,  repair 
parts  are  prolonged  ( receipt- wise ) , 
libraries,  instruction  books  and  draw- 
ings expand,  the  training  of  shipboard 
and  yard  personnel  is  complicated.” 
Reliability  and  maintainability  have 
been  stressed  in  hardware  design  and 
acquisition,  and  to  a lesser  degree  so 
has  supportability — the  ability  to  ac- 
quire and  provide  repair  parts  in  the 
right  quantity  in  time  to  meet  de- 
mand. The  wider  and  more  diverse  the 
range  of  equipment  in  use,  the  more 
costly  and  difficult  is  repair  part 
support.  This  theme  is  axiomatic  and 
the  operational  level  consistently 
voices  it. 

With  recognition  of  the  need  for 
improvement  in  the  acquisition  and 
management  of  hardware,  in  May 
1966  the  Navy’s  bureau  structure  was 
revamped.  This  was  marked  by 
changes  so  deep  that  they  required 
the  term  “material  bureau”  be  dis- 
carded. To  spread  the  acquisition  and 
management  of  naval  material  more 
evenly,  four  bureaus  were  replaced 
by  six  systems  commands: 

Naval  Air  Systems  Command 
(NAVAIR) 

Main  Navy  Building 
Washington,  D.  C.  20360 

Naval  Electronics  Systems 
Command  (NAVELEX) 

Munitions  Building 
Washington,  D.  C.  20390 


Naval  Facilities  Engineering 
Command  (NAVFAC) 

Yards  and  Docks  Annex 
Washington,  D.  C.  20390 

Naval  Ordnance  Systems 
Command  (NAVORD) 

Munitions  Building 
Washington,  D.  C.  20390 

Naval  Ship  Systems 

Command  (NAVSHIPS) 

Main  Navy  Building 
Washington,  D.  C.  20360 

Naval  Supply  Systems 
Command  (NAVSUP) 

Main  Navy  Building 
Washington,  D.  C.  20360 

Concurrent  with  the  reorganization, 
and  consonant  with  the  theme  of  im- 
proving logistic  support,  the  Chief 
of  Naval  Material  established  a 
permanent  staff  for  component/ 
equipment  standardization  and  con- 
figuration management  reporting  di- 
rectly to  the  Deputy  Chief  of  Naval 


Material  (Logistic  Support),  for- 
merly Rear  Admiral  J.  D.  Arnold, 
now  Rear  Admiral  Nathan  Sonen- 
shein.  This  staff  operates  under  the 
direction  of  Captain  W.  Seith,  USN. 

The  profound  interrelation  of 
standardization  and  configuration 
management  is  worthy  of  note.  Con- 
figuration management  (see  article, 
“Configuration  Management  in  the 
Navy.”  Defense  Industry  Bulletin, 
Volume  3,  No.  4,  April  1967,  page  4), 
through  its  requirements  for  config- 
uration control,  accounting  and 
identification,  reinforces  the  controls 
that  maintain  both  standardization 
and  the  identification  necessary  for 
programming  retrofit  of  standard 
items  into  non-standard  installa- 
tions. 

The  backdrop  for  promoting 
greater  standardization  included  find- 
ings of  various  studies  and  reports 
developed  by  the  Logistics  Manage- 
ment Institute  (LMI)  as  well  as  in- 
ternally by  the  Navy.  The  findings 
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emphasized  the  equipment  prolifera- 
tion problems  being  encountered  in 
the  Fleet.  This  proliferation,  or  multi- 
plicity of  makes  and  models  of  com- 
ponents/equipments used  to  serve  the 
same  purpose — functionally  the  same, 
but  having  different  internal  parts, 
was  attributed  to  a lack  of  standard- 
ization in  design  and  procurement. 
Components/equipments,  as  referred 
to  herein  and  defined  under  the  scope 
of  the  Navy’s  program,  are  repair- 
able items  requiring  repair  part  sup- 
port. 

Concrete  evidence  exists  on  the 
scope  of  the  proliferation.  For  ex- 
ample, Navy’s  Allowance  Parts  Lists 
(APLs),  listings  of  distinct  repair 
parts  for  the  different  hull,  mechan- 
ical, electrical  components/equip- 
ments supported  in  the  active  Fleet, 
include  40,000  different  sizes,  types, 
varieties  and  kinds  of  valves.  The 
quantity  of  valves,  which  supports 
the  approximately  1,100  ships  in  the 
Fleet,  is  actually  a multiple  of  the 
total  number  of  different  types  of 
commercial  valves  available  from  in- 
dustry. Valves  represent  an  area  to 
be  subjected  to  early  standardization 
treatment.  There  are  many  other 
commodities  covered  by  APLs.  Ap- 
proximately 159,000  different  com- 
ponents/equipments are  currently  re- 
quired for  fleet  support,  serving  in 
the  neighborhood  of  two  million  ap- 
plications within  the  previously  men- 
tioned 1,100  hulls.  These  population 


data  for  shipboard  components/ 
equipments  are  registered  in  the  files 
of  the  Ships  Parts  Control  Center 
(SPCC),  Mechanicsburg,  Pa.,  the  in- 
ventory control  point  for  hull,  me- 
chanical, electrical  items. 

Government  specifications  and 
standards  (see  Chart  1)  as  a rule  do 
not  specify  internal  parts  inter- 
changeability but  provide  for  form/ 
fit  function  requirements.  Govern- 
ment design  control  data  packages 
generally  provide  for  parts  inter- 
changeability; however,  there  are  ex- 
ceptions— mainly  in  the  electronics 
area  where  the  packages  cite  circuit 
symbol  data  which  do  not  necessarily 
provide  parts  interchangeability.  As 
discussed  later  in  this  article, 
NAVELEX  is  surveying  standard- 
ization requirements  for  electronics. 
The  vast  universe  of  commercial 
equipment  available  also  tends  to 
mitigate  against  parts  interchange- 
ability. 

The  program  for  component/ 
equipment  standardization  is  working 
toward  controlling  the  multiplicity  of 
makes  and  models  in  and  entering 
the  Fleet.  The  tendency  shall  be  an 
orderly  orientation  toward  specific 
makes  and  models  which  have  proven 
reliability  and  are  supportable  with 
a depth  of  repair  parts. 

The  Navy  has  developed  policy 
which  has  been  issued  from  the  Chief 
of  Naval  Operations  level  and  promul- 
gated throughout  the  Naval  Material 


Command  by  the  Chief  of  Naval  Ma- 
terial. This  policy,  stated  broadly,  re- 
quires that  the  hardware  system  com- 
mands: 

• Standardize  designs — with  inter- 
and  intra-system  standardization. 

• Re-use  in  new  design  existing 
component/equipment  already  sup- 
ported in  depth. 

• Preclude  use  of  limited  applica- 
tion and  poor  performance  compo- 
nent/equipment. 

• Exercise  stringent  change  con- 
trol. 

• Use  procurement  techniques  to 
restrain  proliferation. 

® Standardize  items  (parts),  ma- 
terials, processes  and  services. 

• Effect  item  entry  control  in  de- 
sign selection  and  provisioning. 

Top  level  policy  is  a firm  founda- 
tion for  proper  program  execution. 
The  Navy’s  policy  was  buttressed 
when  the  President  issued  his  mem- 
orandum of  Sept.  16,  1966  (see  Chart 
2),  directing  the  heads  of  depart- 
ments and  agencies  to  improve  man- 
agement and  procurement  of  gov- 
ernment property  and  hardware.  The 
executive  memorandum  emphasizes 
the  words  “make  do.”  The  Navy  policy 
for  re-use  in  new  design  and  stand- 
ardization of  components/equipments 
will  facilitate  use  of  existing  repair 
part  ranges  and  effect  required  man- 
agement savings.  Program  imple- 
mentation is  progressing  well : 

• NAVELEX  has  issued  its  im- 
plementing instruction  (NAVELEXI 
NST  4120.1)  which  was  developed  un- 
der the  leadership  of  Frank  Berg, 
Electronics  Standards  Office  (ELEX- 
OOT),  NAVELEX.  Specific  tasks  are 
being  milestoned  within  that  com- 
mand. 

® NAVSHIPS  is  correlating  the 
standardization  tasks  it  has  under 
way  and  has  an  advanced  draft  of 
a comprehensive  implementing  in- 
struction. Morris  Alpert,  Standard- 
ization Branch  (NAVSEC-6033) , 
Technical  Concepts  and  Methods 
Office,  Naval  Ship  Engineering  Cen- 
ter (NAVSEC),  is  coordinating  this 
effort  within  the  Washington  head- 
quarters of  NAVSEC.  Significant 
input  is  being  provided  by  the  NAV 
SEC  Mechanicsburg  Division,  which 
is  headed  by  Captain  Carl  B.  Ihli, 
USN,  (see  article,  “Standardization — 
The  Answer  to  the  Fleet  Spare  Parts 
Dilemma,”  Defense  Industry  Bulletin, 
Volume  4,  No.  1,  January  1968,  page 
1). 


\f 

" THE  WHITE  HOUSE 

J III, 

w n 
Ms 

HF  WASHINGTON 

September  16,  1966 

MEMORANDUM  TO  THE  HEADS  OF  DEPARTMENTS  AND  AGENCIES 

EEEEEEEEEEr^ 

"...  1 want  a special  sustained  Government- wide  effort  started  immediately 
to  improve  the  procurement  and  management  of  property.  Each  of  you  is 
requested  to- 

"...  eliminate  procurement  of  items  being  requested  only  to  satisfy  a desire 
for  latest  styles  or  designs.  The  entire  organization  must  be  instilled  with 
a "make  do"  attitude.... 

"In  furtherance  of  this  effort,  the  Secretary  of  Defense  and  the  Administrator 
of  General  Services  will 

" — accelerate  efforts  to  reduce  the  number  of  items  in  the  Government's 
supply  systems  by  (1 ) establishing  effective  controls  to  prevent  new  items  from 
entering  the  supply  systems  unless  they  are  essential,  and  (2)  by  developing 
standards  and  requiring  that  standard  items  be  used  and  that  items  which  have 
unnecessary  nonstandard  features  are  eliminated  from  the  system " 

/signed/  LYNDON  B.  JOHNSON 

Chart  2 
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• NAVAIR  plans  are  in  approxi- 
mately the  same  stage  of  develop- 
ment as  NAVSHIPS.  Frank  B. 
Ingham,  Standardization  Section 
(NAVAIR-52021),  Technical  Support 
Branch,  Engineering  Division,  NAV 
AIR,  is  guiding  this  effort  with  sig- 
nificant input  from  the  Weapons  En- 
gineering Standardization  Office 
(WESO),  Philadelphia.  Norman  Rad- 
itz,  WESO,  is  providing  engineering 
liaison  and  expertise.  The  Aviation 
Supply  Office,  Philadelphia  (Phil  Jen- 
sen, coordinator),  is  assisting  by  pro- 
viding statistical  information  on 
component/equipment  application  and 
population. 

• NAVORD  has  developed  pre- 
liminary planning  and  is  preparing 
implementing  instruction.  This  task 
is  being  coordinated  by  Tom  McGee, 
Standardization  Branch  (NAVORD- 
9343),  Engineering  Support  Division, 
NAVORD. 

• NAVSUP  has  issued  its  plan 
which  primarily  treats  with  materials 
handling  equipment,  the  major  hard- 
ware area  under  NAVSUP  cogniz- 
ance. 

• NAVFAC  has  established  a task 
group  to  review  procurement/stand- 
ardization practices  within  that  com- 
mand. This  group  is  headed  by  Cap- 
tain W.  A.  Walls,  CEC,  USN,  Assist- 
ant Commander  for  Engineering  and 
Design,  NAVFAC. 

Some  of  the  specific  actions  taken 
to  date  include  the  following: 

• New  techniques  employed  by  the 
Fast  Deployment  Logistics  (FDL) 
Ship  include  the  development  and  use 
of  a Standard  Component  List  (SCL) 
for  design  selection  of  shipboard  com- 
ponents/equipments. The  SCL  lists 
those  reliable,  in-service  components/ 
equipments  having  application  to 
three  or  more  ships  of  the  active  fleet. 
It,  or  variations  thereof,  will  also  be 
applied  during  design  of  the  new 
nuclear  aircraft  carrier  (CVAN-68), 
the  Large  General  Purpose  Am- 
phibious Assault  Ships  (LHAs)  and, 
possibly,  the  new  destroyer/destroyer 
escorts  (DX/DXGs). 

• Ship  identicality  is  being  pro- 
grammed by  conformance  with  a 
Five-Year  Design  Objective  (FYDO) 
which  phases  major  ship  changes  to 
an  optimum  standardiaziton  advan- 
tage. 

• Multi-ship  / multi-year  procure- 
ment has  resulted  in  application  of 
specifications  requiring  identicality 
within  the  buy. 


• Central  procurement  of  identical 
components/equipments  by  “lead- 
yards”  for  “builds”  in  more  than  one 
yard  has  strong  potential  for  con- 
straining make  and  model  prolifera- 
tion. 

• Standardization  contract  clauses 
have  been  placed  in  over  $700  mil- 
lion worth  of  new  construction  con- 
tracts, giving  incentives  of  up  to 
$200,000  per  ship  for  using  90  per- 
cent or  more  of  components/equip- 
ments already  installed  in  the  active 
fleet. 

• Requirements  have  been  placed 
in  ship  specifications  so  that  machin- 
ery and  equipment,  which  are  func- 
tionally interchangeable,  will  be 
identical  within  the  same  ship. 

• Life  cycle  costing — not  just  low 
bid,  but  least  cost  to  the  Government 
for  entire  life  cycle,  including  chief 
costs,  associated  with  new  support 
parts,  new  drawings  and  manuals, 
training  and  test  equipment,  and  in- 
creased maintenance — is  being  ap- 
plied progressively  in  procurement  of 
components/equipments. 

In  the  area  of  provisioning,  the 
Navy  is  working  with  the  Depart- 
ment of  Defense  Item  Entry  Control 
Office  to  further  the  ongoing  effort 
to  control  item  entry  in  the  military 
supply  system.  A network  of  Defense 
Technical  Review  Activities  (DTRAs) 


has  been  set  up  to  screen  new  item 
input  from  provisioning  to  determine 
parts  interchangeability  relationships, 
and  to  match  out  actual  duplicate 
items  which  may  have  been  hidden  by 
differing  identification  or  technical 
data.  These  review  activities  are  lo- 
cated within  the  Military  Depart- 
ments and  the  Defense  Supply  Agency 
complex.  They  operate  under  single 
Service  assignment  by  Federal  Sup- 
ply Class  (FSC).  For  example,  the 
Aviation  Supply  Office  in  Philadel- 
phia has  a data  bank  of  identification 
cards,  drawings,  catalogs,  etc.,  for 
all  parts  used  by  the  four  Services 
in  FSC  2840 — Aviation  Gas  Turbine 
and  Jet  Engines  and  Components 
thereof.  All  new  parts  entering  the 
military  supply  system  in  that  FSC 
go  to  the  Aviation  Supply  Office 
for  a technical  characteristics  screen 
prior  to  the  assignment  of  Federal 
Stock  Numbers.  It  is  the  responsibil- 
ity of  the  Aviation  Supply  Office  to 
match  out  and  control  item  duplica- 
tion within  the  class. 

With  application  of  such  new  DOD 
management  techniques  as  integrated 
logistic  support,  concept  formula- 
tion, and  contract  definition,  engi- 
neering and  procurement  are  being 
treated  less  like  discrete  functions. 
This  development  permits  interweav- 
ing of  standardization  as  a good  busi- 


STANDARDIZATION 

TOTAL  ALLOWANCE  PARTS  LIST  (APIs)  REQUIRED  TOR  SUPPORT  OF  THE  DIFFERENT 
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ness  practice  throughout  the  fabric  of 
hardware  acquisition.  The  Navy  pro- 
gram has  two  immediate  objectives: 

• Full  implementation  of  the 
standardization  policy  of  the  Office  of 
the  Chief  of  Naval  Operations  and  the 
Naval  Material  Command. 

• Increased  visibility  of  each  sys- 
tem command’s  standardization  pos- 
ture viz.,  the  proper  presentation  of 
quantitative  data  showing  the  pop- 
ulation of  different  components/equip- 
ments — Chart  3 is  an  example).  This 
visibility  permits  pinpointing  trends 
requiring  special  standardization 
treatment. 

Q 

Wtandardization  shall  be  considered 
whenever  a potential  exists  for  using 
it  as  the  mechanism  for  improving 
supportability  of  military  hardware. 
Engineering  and  procurement  latitude 
permit  its  application  without  fore- 
going technological  advance  and  req- 
uisite competition. 

The  continuing  goal  shall  be  to 
stem  proliferation  and,  by  backfitting 
and  attrition  of  non-standard  com- 
ponents/equipments, reduce  the  great 
complications  inherent  in  supplying 
wide  ranges  of  different  things  to  the 
Fleet. 


Harry  Dickinson  has  served  as  the 
senior  technical  associate  for  stand- 
ardization under  the  Director  of 
Standardization  and  Configuration 
Management,  Naval  Materiel  Com- 
mand, for  the  past  18  months.  He  has 
also  served  with  the  Engineering 
Branch  of  Naval  Material  Command 
and  w;th  the  Bureau  of  Supplies  and 
Accounts. 


FY  1969  Request  for  Military 
Construction  Submitted  to  Congress 


The  Defense  Department  has  sub- 
mitted to  the  Congress  a military 
construction  authorization  bill  for 
FY  1969  totaling  $1,877,687,000,  re- 
questing new  authorization  in  support 
of  the  Military  Services,  the  Defense 
Agencies,  and  the  Reserve  com- 
ponents. 

The  projects  for  which  authoriza- 
tion has  been  requested  are  located 
at  321  military  installations  in  the 
United  States,  and  at  overseas  bases 
in  the  Caribbean,  Europe,  Pacific 
Islands,  Japan,  Korea  and  Southeast 
Asia. 

Primary  objective  of  the  proposed 
new  construction  is  to  strengthen  and 
improve  the  combat  readiness  and 
capabilities  of  military  land,  sea  and 
air  forces  wherever  they  are  sta- 
tioned, and  to  provide  them  with  the 
modern  facilities  required  to  support 
the  advanced  weapons  and  defensive 
systems  with  which  they  are  equip- 
ped. 


Additionally,  this  FY  1969  Military 
Construction  Authorization  Program 
contains  $227.3  million  for  construc- 
tion of  facilities  in  support  of  the 
Sentinel  Anti-Ballistic  Missile  System 
on  which  a deployment  decision  was 
announced  last  September. 

Also  included  in  the  total  author- 
ization request  is  $589,700,000  for 
military  family  housing,  and  $11,800,- 
000  for  homeowners  assistance.  New 
family  housing  accounts  for  $42,850,- 
000  of  this  total  amount  and  contem- 
plates the  construction  of  2,000  units 
in  the  United  States.  The  balance 
represents  continuing  requirements 
necessary  for  maintenance  and  opera- 
tion, improvements  to  existing  mort- 
gages, leasing  costs,  and  payments  of 
principal  and  interest  on  mortgage 
obligations. 

The  table  below  presents  details 
concerning  the  major  elements  in  dol- 
lars for  the  authorization  requested: 


United  States 
Locations 

Overseas 

Locations 

Locations 
Not  Specified 

Total 

Army 

$363,980,000 

$242,474,000 

$ 10,000,000 

$ 616,454,000 

Navy 

251,613,000 

62,651,000 

10,000,000 

324,264,000 

Air  Force 

153,603,000 

71,866,000 

10,000,000 

235,469,000 

Reserve 

Components 

16,300,000 

— 

— 

16,300,000 

Defense  Agencies 

13,051,000 

649,000 

70,000,000 

83,700,000 

Subtotal 

$798,547,000 

$377,640,000 

$100,000,000 

$1,276,187,000 

Military  Family 
Housing 

— 

— 

— 

589,700,000 

Homeowners 

Assistance 

— 

— 

— 

11,800,000 

Total 

$798,547,000 

$377,640,000 

$100,000,000 

$1,877,687,000 

New  Thesaurus 
of  Scientific  Terms  Available 


A new  comprehensive  Thesaurus 
of  Engineering  and  Scientific  Terms 
(TEST),  published  jointly  by  the 
Defense  Department  and  the  Engi- 
neers Joint  Council,  is  now  available. 

The  result  of  a 29-month  col- 
laborative effort,  the  176-page 
thesaurus  is  an  interdisciplinary 
vocabulary  of  more  than  23,000  main 
terms.  The  book  standardizes  lan- 


guage used  to  index  scientific  and 
engineering  information. 

Organizations  registered  with  the 
Defense  Documentation  Center  may 
obtain  copies  by  requesting  the 
Thesaurus  of  Engineering  and 
Scientific  terms  (TEST).  Other  in- 
terested parties  may  purchase  copies 
from  the  Engineers  Joint  Council, 
345  E.  47th  St.  New  York,  N.Y. 
10007,  for  $25  a copy. 
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DOD  Instruction  5410.20 


Public  Affairs  Liaison  with 
Industry  Instruction  Published 


The  Defense  Department  has  issued 
DOD  Instruction  5410.20,  “Public 
Affairs  Liaison  with  Industry,”  dated 
Feb.  9,  1968,  which  provides  guidance 
and  procedures  governing  DOD  co- 
operation with  industry  in  public 
affairs  matters  in  general,  industry- 
sponsored  events,  and  in  advertising 
defense  themes  and  products. 

The  objective  of  the  instruction  is 
to  assure  understanding  by  American 
industry — particularly  defense  con- 
tractors— of  the  plans,  programs  and 
activities  of  DOD  through  wide  dis- 
semnination  of  information  consistent 
with  national  security,  and  through 
cooperation  with  industry  in  public 
relations  activities,  which  are  not  con- 
trary to  national  or  DOD  interests. 
In  accordance  with  this  objective, 
DOD  components  are  encouraged  to 
cooperate  with  industry  at  local  and 
regional  levels.  Such  cooperation  must 
conform  to  the  provisions  of  DOD 
Directive  5410.18,  “Community  Rela- 
tions,” dated  Feb.  9,  1968,  which 
states  that  “Department  of  Defense 
participation  and  cooperation  must 
not  directly  or  indirectly  (a)  endorse 
or  selectively  benefit  or  favor,  or  ap- 
pear to  endorse  or  selectively  benefit 
or  favor,  any  private  individual,  sect, 
fraternal  organization,  commercial 
venture.  . . .”  DOD  components  are 
required  to  advise  the  Assistant  Sec- 
retary of  Defense  (Public  Affairs) 
of  any  local  or  regional  activity 
which  has  the  potential  of  being  esca- 
lated, or  which  has  been  escalated 
by  unforeseen  circumstances,  to  na- 
tional or  international  interest. 

Implementation  of  the  provisions 
of  DOD  Instruction  5410.20  is  the 
responsibility  of  the  Business  and 
Labor  Division,  Directorate  for  Com- 
munity Relations,  Office  of  the  Assis- 
tant Secretary  of  Defense  (Public 
Affairs) . The  Business  and  Labor 
Division  was  established  in  July  1964 
to  serve  as  a point  of  contact  at  the 
seat  of  government  for  public  affairs 
communication  between  the  Defense 
Department  and  the  business  and 
labor  communities.  Organization  and 
personnel  assigned  to  the  division  are 
shown  in  Figure  1. 


The  Business  and  Labor  Division 
is  responsible  for  developing  and 
directing  continuing  liaision  pro- 
grams designed  to  keep  industry, 
defense-oriented  associations,  and  la- 
bor organizations  informed  on  the 
policies,  objectives  and  activities  of 
DOD  and  its  components.  In  addition, 
it  works  with  representatives  of  these 
groups  on  public  affairs  projects  and 
programs  of  mutual  interest,  and  co- 
ordinates the  participation  of  the 
organizational  elements  of  the  Office 
of  the  Secretary  of  Defense,  as  well 
as  those  of  the  Military  Departments 
and  Defense  Agencies,  in  public  in- 
formation programs  and  activities  of 
the  business  and  labor  communities. 

The  publication  in  which  this  arti- 
cle is  published,  the  Defense  Industry 
Bulletin,  is  one  of  the  services  offered 
by  the  Business  and  Labor  Division 
to  the  industrial  community.  The  Bul- 
letin serves  as  a means  of  communi- 
cation from  DOD  and  its  components 
to  industry.  Published  monthly  and 
distributed  without  cost,  the  maga- 


zine’s purpose  is  to  provide  informa- 
tion on  DOD  policies,  procedures  and 
activities  and  to  stimulate  thought 
by  members  of  the  defense-industry 
team  in  solving  the  problems  that 
may  arise  in  fulfilling  the  require- 
ments of  national  security. 

Cooperation  and  assistance  pro- 
vided to  industry  by  the  Business  and 
Labor  Division,  under  the  provisions 
of  the  instruction,  include  such  in- 
dustry-sponsored events  as  meetings, 
exhibits,  and  public  ceremonies.  In- 
dustry participation  in  DOD-spon- 
sored  events  is  also  included.  Guid- 
ance on  the  use  of  DOD  insignia, 
themes  and  products  in  advertising, 
and  motion  picture  production  is  also 
provided. 

The  new  instruction  does  not  in 
any  way  alter  the  policies  and  pro- 
cedures relating  to  defense  contract- 
ing activities  as  stated  in  the  Armed 
Services  Procurement  Regulation,  the 
Industrial  Security  Manual  for  Safe- 
guarding Classified  Information,  or 
any  other  official  DOD  publication. 


Business  and  Labor  Division 
Directorate  for  Community  Relations 
Office  of  Assistant  Secretary  of  Defense  (Public  Affairs) 

Room  IE  764,  The  Pentagon 
Washington,  D.C.  20301 

Capt.  John  A.  Davenport,  USN 
Chief,  Business  and  Labor  Division 
(202)  OXford  5-0208 

Business  Activities  Office 
(202)  OXford  5-2036  or  OXford  5-2733 

Lt  Col.  Travis  M.  Gafford,  USA  Business  Activities  Officer 

Mr.  Rick  La  Falce  Business  Activities  Specialist 

Labor  Activities  Office 
(202)  OXford  5-2733 

Mr.  William  P.  Welsh Labor  Activities  Specialist 

Defense  Industry  Bulletin 

(202)  OXford  5-2709 

Lt.  Cdr.  E.  W.  Bradford,  USN  Editor 

Mrs.  Cecilia  Pollok  McCormick Associate  Editor 

Capt.  Frank  W.  Kafer,  USAF Associate  Editor 
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DEPARTMENT  OF  DEFENSE 

Dr.  Stephen  J.  Lukasik  has  been 
appointed  Dep.  Dir.,  Advanced  Re- 
search Projects  Agency.  Dr.  Lukasik 
has  been  serving  as  Acting  Dep.  Dir. 

William  K.  Brehm  has  been  sworn 
in  as  Dep.  Asst.  Secretary  of  Defense 
(Land  Forces  Programs),  Office  of 
the  Asst.  Secretary  of  Defense  (Sys- 
tems Analysis).  The  position  was  ele- 
vated to  deputy  secretary  level  in 
October  at  which  time  Mr.  Brehm  as- 
sumed the  position  of  Acting  Dep. 
Asst.  Secretary. 

Maj.  Gen.  Donald  R.  Pierce,  USA, 
has  been  named  Commander,  Test 
Command,  Defense  Atomic  Support 
Agency,  and  Commander,  Joint  Task 
Force  Eight.  Both  commands  are  lo- 
cated at  Sandia  Base,  Albuquerque, 
N.M.  He  succeeds  Maj.  Gen  Arthur 
W.  Oberbeck,  USA. 

RAdm  Robert  H.  Weeks,  USN,  has 
been  assigned  as  Vice  Dir.,  Defense 
Communications  Agency,  Arlington, 
Va.,  succeeding  Maj.  Gen.  George  E. 
Pickett,  USA. 

Col.  George  F.  Hamel,  USA,  has 
succeeded  Col.  Joel  B.  Stephens,  USA, 
as  head  of  the  Directorate  for  Com- 
munity Relations,  Office  of  the  Asst. 
Secretary  of  Defense  (Public  Affairs). 
Col.  Hamel  moved  up  to  the  position 
from  duty  as  chief  of  the  Veterans  & 
Civic  National  Organizations  Division. 
Col  Stephens  is  the  new  Public  Infor- 
mation Officer  at  the  U.  S.  Military 
Academy,  West  Point,  N.  Y. 

Col.  Norman  H.  Gold,  USA,  has 
been  named  Dir.  of  Freight  Traffic 
at  Headquarters,  Military  Traffic 
Management  and  Terminal  Service. 
He  replaces  Capt.  Francis  Grubb, 
USN,  who  has  retired. 

DEPARTMENT  OF  THE  ARMY 

Maj.  Gen.  Walter  E.  Lotz  Jr.,  has 
been  named  the  new  Commanding 
General  of  the  Strategic  Communica- 
tions Command  succeeding  Maj.  Gen. 
Richard  J.  Meyer  who  has  retired. 

Brig.  Gen.  Wallace  L.  Clement  is 
the  new  Dir.  of  Doctrine  at  the  Army 
Combat  Developments  Command, 
Fort  Belvoir,  Va.  He  succeeds  Brig. 
Gen.  Roy  L.  Atteberry. 

The  Army  Combat  Developments 


Command  Experimentation  Com- 
mand, Fort  Oi’d,  Calif.,  has  a new 
commanding  general.  He  is  Brig. 
Gen.  Frederick  C.  Roecker  Jr. 

Col.  Vincent  H.  Ellis  is  the  new 
Dep.  Commander,  Army  Tank  Auto- 
motive Command,  Warren,  Mich. 

DEPARTMENT  OF  THE  NAVY 

Charles  A.  Bowsher  has  been  sworn 
in  as  Asst.  Secretary  of  the  Navy 
for  Financial  Management.  He  was 
nominated  for  the  position  when 
Charles  F.  Baird  vacated  it  to  be- 
come Under  Secretary  of  the  Navy. 

Dr.  James  H.  Schulman  has  been 
named  Associate  Dir.  of  Research 
for  Materials  at  the  Naval  Research 
Laboratory,  Washington,  D.C. 

Dr.  Boyd  E.  Olson  has  been  named 
Dep.  Scientific  and  Technical  Dir.  of 
the  Naval  Oceanographic  Office, 
Washington,  D.C. 

RAdm.  Marshall  W.  White  is  the 

new  Commander  of  the  Navy’s  Pacific 
Missile  Range,  Point  Mugu,  Calif. 

Capt.  John  C.  Doherty  has  been  as- 
signed as  Asst.  Commander,  Naval 
Ordnance  Laboratory,  White  Oak 
Md. 

Capt.  John  R.  Lindsay  has  been 
reassigned  to  duty  as  Dep.  Dir.,  Deep 
Submergence  Systems  Project,  Naval 
Material  Command. 


DEPARTMENT  OF  THE 
AIR  FORCE 

The  following  named  officers  have 
been  nominated  for  appointment  to 
the  temporary  general  officer  grades 
indicated: 

Major  General; 

Brig.  Gen.  John  L.  Martin  Jr.,  Dir., 
Special  Projects,  Office  of  the  Secre- 
tary of  the  Air  Force;  Brig.  Gen. 
Lee  V.  Gossick,  F-lll  Systems  Pro- 
gram Dir.,  Aeronautical  Systems 
Div.,  Air  Force  Systems  Command; 
Brig.  Gen.  Daniel  E.  Riley,  Com- 
mander, Air  Force  Contract  Manage- 
ment Div.,  Air  Force  Systems  Com- 
mand; Brig.  Gen.  Henry  B.  Kuche- 
man  Jr.,  Vice  Commander,  Aero- 
nautical Systems  Div.,  Air  Force  Sys- 


tems Command;  Brig.  Gen.  Frederick 
E.  Morris  Jr.,  Commander,  Advanced 
Logistics  Systems  Center,  Air  Force 
Logistics  Command;  Brig.  Gen. 
James  F.  Hackler  Jr.,  Dep.  Dir.  of  In- 
formation, Office  of  the  Secretary  of 
the  Air  Force. 

Brigadier  General : 

Col  John  French,  Executive  to 
Vice  Chief  of  Staff,  USAF;  Col. 
Maurice  A.  Cristadoro,  Commander, 
Systems  Engineering  Group,  Air 
Force  Systems  Command;  Col.  Spen- 
cer S.  Hunn,  Vice  Commander,  Elec- 
tronic Systems  Div.,  Air  Force 
Systems  Command;  Col.  Fred  W. 
Vetter  Jr.,  Military  Asst,  to  the  Sec- 
retary of  Air  Force;  Col.  William  G. 
King  Jr.,  Asst.  Dep.  Chief  of  Staff 
(Operations),  Air  Force  Systems 
Command;  Col.  Roger  K.  Rhodarmer, 
Dep.  Asst,  for  Reconnaissance,  Dep. 
Chief  of  Staff  (Research  & Develop- 
ment), Hq.,  USAF;  Col.  Harvey  W 
Eddy,  Dep.  Asst,  for  Research  & De- 
velopment Programming,  Dep.  Chief 
of  Staff  (Research  & Development), 
Hq.,  USAF;  Col.  David  L.  Carter, 
Dep.  Dir.  for  Research  & Develop- 
ment, Office,  Space  Systems,  Office 
of  the  Secretary  of  the  Air  Force; 
Col.  James  A.  Bailey,  Chief,  Airborne 
Radio  Navigation  Inventory  Manage- 
ment Div.,  Wamer-Robins  Air  Mater- 
iel Area,  Air  Force  Logistics  Com- 
mand; Col.  Alfred  L.  Esposito,  Chief, 
F-lll  Programming,  Dep.  Chief  of 
Staff  (Systems  & Logistics),  Hq., 
USAF;  Col.  Donald  H.  Ross,  Chief, 
Tactical  Airlift  Div.,  Dep.  Chief  of 
Staff  (Programs  & Resources),  Hq., 
USAF;  Col.  Abraham  J.  Dreiseszun, 
Dir.,  Procurement  & Production,  Air 
Force  Logistics  Command;  Col.  War- 
ner E.  Newby,  Dep.  Dir.,  Production 
& Programming,  Dep.  Chief  of  Staff 
(Systems  & Logistics),  Hq.,  USAF. 

Brig.  Gen.  Leo  A.  Kiley  has  taken 
command  of  the  Air  Force’s  Office 
of  Aerospace  Research,  Arlington, 
Va.  He  Replaces  Maj.  Gen.  Ernest 
A.  Pinson  who  is  now  Commandant 
of  the  Air  Force  Institute  of  Tech- 
nology. 

Col.  Eugene  Finke  has  been  as- 
signed as  Dir.,  Research  Programs, 
Office  of  Aerospace  Research. 
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The  Government’s  Role  in 
Minding  Its  Contractor’s  Business 

Brigadier  General  Daniel  E.  Riley,  USAF 


^)ne  persistent  problem  in  the  de- 
fense industry/govemment  relation- 
ship is  the  extent  to  which  the  Gov- 
ernment does,  should,  or  should  not 
“mind  the  business”  of  its  contrac- 
tors. 

It  is  a problem  with  which  the  Air 
Force  Contract  Management  Division 
(AFCMD)  of  the  Air  Force  Systems 
Command  is  actively  concerned.  The 
division  has  plant  representatives  in 
22  major  aerospace  companies  across 
the  country  and  is  currently  manag- 
ing about  6,000  prime  contracts  with 
a total  face  value  of  approximately 
$42  billion.  Among  the  systems  for 
which  AFCMD  administers  contracts 
are: 

• Aircraft — the  C-130,  C-141,  C- 
5A,  T-38  and  the  F— 111. 

• Ballistic  missiles — the  Air  Force 
Minuteman  and  Titan  II,  SCRAM 
(Supersonic  Combustion  Ramjet), 
the  Navy  Polaris  and  Poseidon. 

• Space  programs  — the  MOL 
(Manned  Orbiting  Laboratory),  and 
the  National  Aeronautics  and  Space 
Administration’s  Saturn  space  launch 
vehicle. 

• Advanced  research  projects 
— the  Air  Force  PRIME  (Precision 
Recovery  Including  Maneuvering  En- 
try) SV-5D  lifting  body  vehicle. 

To  whatever  extent  the  Govern- 
ment is  minding  the  business  of  the 
contractors  involved  in  these  pro- 
grams, it  is  doing  so  largely  through 
Air  Force  plant  representatives. 
Plant  representative  office  staffs 
range  from  50  to  200  people.  They 
provide  on-site  engineering  service, 
quality  assurance,  and  technical  cog- 
nizance over  performance,  schedule1' 
and  cost.  They  also  interpret  DOD 
contract  policies  and  objectives,  and 
provide  service  as  required  by  the 
contractor  and  the  Air  Force  system 
program  director. 

AFCMD  also  has  five  detachments 
at  Air  Force  test  sites,  where  final 
testing  is  done,  to  administer  the  con- 
tractual provisions  of  the  test  pro- 


gram. Personnel  at  these  sites 
provide  on-the-spot  monitoring  of 
contractor  test  operations,  check 
hardware  performance,  and  insure 
that  the  contractor  fulfills  his  flight- 
test  responsibilities. 

The  ideal  degree  of  active  govern- 
ment participation  in  a contractor’s 
system  management  is  a delicate 
balance  between  maximum  protec- 
tion of  the  taxpayer’s  interests,  and 
minimum  distortion  of  the  free  en- 
terprise system.  It  would  achieve 
what  might  be  called  “responsive  vis- 
ibility,” assuring  that  the  Govern- 
ment gets  sufficient  information  and 
control  to  see  program  progress  and 
problems  clearly  at  any  given  mo- 
ment, and  to  step  in  effectively  with 
its  own  management  resources  only 
where  and  when  it  becomes  apparent 


Brig.  Gen.  Daniel  E.  Riley,  USAF,  is 
the  commander  of  the  Air  Force  Con- 
tract Management  Division  of  the  Air 
Force  Systems  Command,  at  Los  An- 
geles Air  Force  Station,  Calif.  Previ- 
ously he  was  vice  commander  of 
AFSC’s  Electronic  Systems  Division. 
During  his  career  he  has  held  various 
positions  in  procurement  management. 
He  is  a graduate  of  the  Industrial 
College  of  the  Armed  Forces  and  holds 
a masters  degree  in  business  adminis- 
tration from  the  University  of  Michi- 
gan. 


that  the  contractor’s  effort  is  inade- 
quate and  headed  for  trouble. 

Such  a balance  is  not  easy  to 
achieve,  though  there  are  indications 
that  we  are  making  some  noteworthy 
progress  toward  it  today. 

Historically,  the  degree  of  govern- 
ment active  engagement  in  the  inter- 
nal management  of  defense  industry 
has  fluctuated  with  changes  in  the 
nature  of  defense  material,  in  the 
urgency  of  hardware  needs,  and  in 
government  philosophies  and  tech- 
niques of  procurement. 

The  trend  during  the  1950s  and 
very  early  1960s,  for  a number  of 
reasons,  was  toward  increasingly 
deep  government  engagement.  At 
that  time  revolutionary  and  ex- 
tremely complex  ballistic  weapon 
and  space  systems  were  being  devel- 
oped under  the  pressures  of  urgent 
priorities.  Both  Government  and  in- 
dustry were  pioneering  wholly  unfa- 
familiar  territory,  in  high-risk 
systems  of  such  complexity  that 
development  costs  were  too  great  to 
be  borne  by  private  industry.  There 
was,  of  necessity,  a heavy  reliance 
on  sole  source  procurement,  since  no 
truly  competitive  capabilities  had  yet 
been  developed  within  industry  for 
these  types  of  systems.  In  1961,  for 
instance,  85  percent  of  the  Air 
Force’s  awards  were  non-competitive; 
46  percent  were  cost-plus-fixed-fee. 

The  amount  of  autonomy  given  to 
industry,  as  well  as  industry’s  profit, 
is  related  directly  to  the  degree  of 
risk  which  industry  assumes,  and  to 
the  element  of  competition  in  the 
procurement  atmosphere.  With  both 
at  a low  ebb,  government  interven- 
tion in  contractor  managment 
tended  to  increase. 

Another  aspect  of  early  space-age 
procurement,  that  had  a tendency  to 
stunt  development  and  improvement 
of  industry’s  internal  systems  man- 
agement capabilities,  was  the  gov- 
ernment practice  of  “piecemeal”  pro- 
curement. Because  it  was  difficult,  if 
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not  impossible,  to  estimate  in  ad- 
vance the  exact  total  performance 
and  cost  of  the  systems,  it  became 
the  normal  practice  to  award  only 
the  development  work  at  the  outset 
of  a program.  Unless  the  contractor 
was  a spectacular  failure  in  this 
phase  of  the  program,  he  was  prac- 
tically assured  of  the  follow-on  pro- 
curement, with  no  commitment  con- 
cerning ability  to  control  costs,  assure 
performance,  or  meet  schedules.  The 
alternative,  selection  of  a new  con- 
tractor, meant  duplication  of  the 
greatest  part  of  the  original  develop- 
ment costs.  The  Government  tended 
to  over-compensate  for  the  known, 
but  unavoidable  shortcoming  of  this 
procurement  method  by  assuming  an 
unusually  active  role  in  monitoring 
industry’s  internal  management. 

c 

^Contributing  still  further  to  the 
tendency  toward  over-control  by  the 
Government  was  the  mid-century 
revolution  in  the  tools  and  techniques 
of  data  processing  and  storage.  Help- 
ful as  the  new  computer  capabilities 
were,  they  tended  to  encourage  the 
proliferation  of  new  reporting  re- 
quirements. The  Government  became 
involved  in  evermore  detailed  sur- 
veillance of  industry  management. 

By  the  early  1960s,  however,  the 
procurement  atmosphere,  particu- 


larly in  the  Air  Force,  was  beginning 
to  undergo  marked  changes.  After  al- 
most a decade  of  highly  concentrated 
space-age  experience,  an  invaluable 
working  knowledge  of  the  realities  of 
space-age  technology  has  been  ac- 
quired. Greater  attention  was  gradu- 
ally concentrated  on  integrated  de- 
fense planning  and  management, 
more  effective  use  of  resources,  and 
improvement  of  the  acquisition  proc- 
ess and  the  general  climate  of  the 
govemment/industry  working  part- 
nership. 

One  angle  of  approach  was  the 
drastic  reduction  of  cost-plus-fixed- 
fee  contracts.  A substitute  was  the 
negotiated  fixed-fee  contract,  based 
on  weighted  guidelines  which  took 
into  consideration  the  element  of  risk 
for  the  contractor  and  the  contractor 
resources,  capital  and  skills  required. 

The  usefulness  of  the  fixed-fee  con- 
tract has  beep  further  enhanced  by 
the  addition  of  incentive  arrange- 
ments which  reward  the  contractor 
for  improving  upon  specified  hard- 
ware performance,  cost,  or  delivery 
schedule,  and  penalize  him  for  fail- 
ure to  meet  performance,  cost,  or 
schedule  objectives  originally  estab- 
lished. This  prospect  of  higher  prof- 
its and  threat  of  loss  constitutes  a 
most  effective  incentive  to  industry  to 


put  forth  a maximum  effort  in  good 
management. 

The  successful  shift  from  cost-plus 
to  fixed-fee  with  incentive  contract- 
ing is  amply  attested  by  the  record. 
In  FY  1962,  46.9  percent  of  all  Air 
Force  contracts  were  cost-plus-fixed- 
fee.  By  FY  1967,  the  percentage  had 
dropped  to  5.1. 

I mproved  source  selection  in  award- 
ing contracts  to  industry  is  also 
proving  to  be  a promising  approach 
to  a healthier  balance  in  the  govern- 
ment/industry management  relation- 
ship. An  Armed  Services  Procure- 
ment Regulation  revision  of  June 
1,  1965,  sets  forth  requirements  for 
an  exhaustive  pre-contract  investiga- 
tion of  contract  capabilities,  as  a 
measure  to  reduce  the  necessity  for 
remedial  government  intervention  at 
a later  date.  In  addition,  the  Con- 
tractor Performance  Evaluation  Re- 
port, inaugurated  in  1963,  provides 
a continuing  semi-annual  evaluation 
of  performance  on  certain  contracts. 
This  report  provides  a long-term  in- 
centive to  contractors  by  creating, 
within  the  Government,  a “memory” 
of  contractor  performance  and  a 
means  for  considering  this  record  in 
future  source  selections  and  negotia- 
tions. 

For  the  last  several  years,  also, 
both  industry  and  Government  have 
been  making  concentrated  efforts  to 
clean  up  the  tropical  undergrowth  of 
management  systems  and  reporting 
requirements  that  has  resulted  from 
the  data  management  revolution.  The 
Systems  Management  Analysis  Group 
of  the  Aerospace  Industries  Associa- 
tion and  the  Office  of  the  Secretary 
of  Defense  combined  their  findings  in 
1966.  The  result  was  DOD  Directive 
7000.1,  establishing  one  central  con- 
trol point  for  all  management  sys- 
tems within  the  Defense  Department. 
This  responsible  office,  the  Directo- 
rate of  Management  Systems  Control 
in  the  Office  of  the  Assistant  Secretary 
of  Defense  (Comptroller),  is  now 
working  on  improving  “responsive 
visibility”  by  some  judicious  thinning 
of  the  management  systems  thicket. 

One  final  development,  also  mak- 
ing a substantial  contribution  to  an 
improved  management  balance,  is 
the  trend  toward  total  package  and 
life  cycle  procurement.  One  of  the 
basic  principles  of  total  package  pro- 
curement is  a high  degree  of  disen- 
gagement of  control  over  contractors, 


An  artist’s  concept  of  the  Air  Force  PRIME  (Precision  Recovery  Including 
Maneuvering  Entry)  SY-5D  vehicle. 
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after  a long-term  program  has  been 
established  under  competitive  condi- 
tions. Total  package  procurement  is 
the  antithesis  of  the  piecemeal  ap- 
proach. It  is  procurement  through 
one-time  open  competition  of  a max- 
imum number  of  elements  of  a sys- 
tem, throughout  engineering,  devel- 
opment, production,  maintenance,  etc. 

Though  it  does  have  certain  inher- 
ent limitations  and  disadvantages, 
total  package  procurement  puts  the 
competitive  muscle  tone  back  into 
government  procurement.  It  inte- 
grates and  simplifies  the  procurement 
process  as  a whole.  It  gets  the  con- 
tractor back  into  business  on  his 
own,  permitting  maximum  govern- 
ment disengagement  from  his  inter- 
nal management. 

All  of  these  trend  makers  of  re- 
cent years — the  strengthening  of  the 
competitive  element  in  contracting, 
improved  source  selection,  tightening 
control  of  systems  management  and 
reporting  requirements  and  tech- 
niques, the  introduction  of  new  pro- 
curement methods  such  as  the  total 
package  concept — give  promise  of 
progressively  improving  govem- 
ment/industry  working  relation- 
ships. The  Government  is  as  eager  as 
industry  to  attain  the  closest  thing 
to  an  uncomplicated  “we  buy — you 
sell”  relationship  that  our  public 
trust  will  permit.  Government  pro- 
curement by  its  very  nature  can 
never  be  a simple  process.  However, 
prospects  are  certainly  looking  up 
for  achieving  a better  balance  of  the 
management  skills  which  both  Gov- 
ernment and  industry  possess.  In  the 
process,  the  Government  can  expect 
to  get  better  value  for  the  taxpay- 
er’s dollar,  and  industry  can  look  for- 
ward to  profits  and  autonomy  which 
more  nearly  reflect  the  effectiveness 
of  industrial  management  as  proven 
by  performance. 


Note 

The  item  concerning  the 
establishment  of  the  DOD- 
Industry  Assets  Managements 
Systems  Advisory  Committee, 
carried  on  page  35  of  the  Febru- 
ary 1968  issue  of  the  Defense 
Industry  Bulletin,  included  a list 
of  current  members.  The  name 
of  one  member,  A.  J.  Rothstein, 
Electronic  Industries  Associa- 
tion, was  inadvertently  omitted 
in  the  original  release. 


The  fifth  of  the  current  series  of 
Defense  Department  procurement  con- 
ferences will  be  held  at  El  Paso,  Tex., 
April  11. 

A total  of  17  conferences  have  been 
scheduled  for  the  second  half  of  FY 
1968  as  part  of  DOD’s  continu- 
ing effort  to  develop  additional  com- 
petitive sources,  large  and  small,  to 
meet  defense  requirements. 

Procurement  conferences  are  de- 
signed to  provide  a single  location  for 
businessmen  and  potential  contractors 
to  become  acquainted  with  the  Federal 
procurement  and  contract  process;  to 
have  practical  individual  discussions 
with  specialists  on  business  opportu- 
nities in  the  Army,  Navy,  Air  Force 
and  Defense  Supply  Agency;  and  to 
be  counseled  on  the  activities  of  the 
Defense  Contract  Administration 
Services,  the  Defense  Documentation 
Center,  the  Defense  Specifications 
Center,  and  other  defense  organiza- 
tions concerned  with  prime  contract- 
ing and  subcontracting. 

An  item  of  special  interest  at  the 
conferences  will  be  the  $30  to  $50 
million  in  current  Invitations  for  Bid 
(IFBs)  and  Requests  for  Proposals 
(RFPs),  including  a number  of 
“small  purchase”  ($2,500  and  under) 
packages  which  will  be  on  hand  with 
Army,  Navy,  Air  Force,  and  Defense 
Supply  Agency  counselors. 

A new  approach  during  this  second 
half  of  FY  1968  will  be  tried  at  the 
procurement  conference  to  be  held  in 
the  Tri-Cities  of  Richland,  Pasco, 
and  Kennewick,  Wash.,  which  will  be 
research  and  development  oriented. 
This  procurement  functional  area  will 
be  highlighted  in  the  symposiums  held 
during  the  conference  on  preparation 
of  unsolicited  proposals,  the  Defense 
Documentation  Center  services,  etc. 

Major  defense  prime  contractors 
play  an  active  part  in  these  confer- 
ences. A number  of  DOD’s  prime  con- 
tractors, usually  from  the  area  con- 
tiguous to  the  conference  site,  will  be 
on  hand  to  discuss  subcontract  oppor- 
tunities. 

The  Defense  Department  will  be 
joined  in  all  procurement  conferences 
by  other  Federal  agencies,  including 
the  Department  of  Commerce,  the 
Small  Business  Administration,  the 


National  Aeronautics  and  Space  Ad- 
ministration, and  General  Services 
Administration.  In  addition,  the  Post 
Office  Department,  the  Atomic  Energy 
Commission,  Veterans  Administra- 
tion, Department  of  Interior,  Depart- 
ment of  Agriculture,  and  other  agen- 
cies will  participate  in  specific 
conferences  which  relate  to  their 
activities. 

Following  is  a listing  of  the  dates, 
locations  and  contacts  of  procurement 
conferences  scheduled  for  the  re- 
mainder of  the  fiscal  year: 


April  11 

El  Paso,  Tex. 

Milton  E.  Hopper 
Phone  (915)  533-1421 

April  17 

Farmington,  N.M. 
Jerry  Brown 
Phone  (202)  225-2365 

April  22- 

-23  Richland,  Wash. 

Tom  C.  Hynes  Jr. 
Phone  (509)  946-5162 

April  23 

Sioux  Falls,  S.D. 

Gary  Kizzier 

Phone  (605)  CA  4-5911, 
Ext.  307 

April  30- 
May  3 

Orlando,  Fla. 

Russell  H.  Nahm 
Phone  (305)  424-9531 

Week  of 
May  7 

Brooklyn,  N.Y. 

John  A.  Davis 
Phone  (212)  625-5778 

May  10 

Queens,  N.Y. 

Michael  Goldenthal 
Phone  (212)  RA  8-3060 

May  17 

Columbus,  Ga. 

Lennie  Davis 
Phone  (404)  324-3091 

May  24 

Bethpage,  N.Y. 
Bertram  F.  Stemfield 
Phone  (516)  LR  5-3201 

June  4 

Anaheim,  Calif. 

James  H.  Hannaham 
Phone  (202)  225-2965 

June  11 

Nashville,  Tenn. 

Contact  to  be  named  later. 
Interim  contact — Morris 
Questal,  Navy  Dept., 
Washington,  D.C. 

Phone  (202)  OX  6-2960 

June  25-26  Harrisburg,  Pa. 

Dean  W.  Moore 
Phone  (717)  233-5668 
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Defense  Procurement 
Circulars 


Distribution  of  Defense  Pro- 
curement Circulars  is  made  auto- 
matically by  the  U.  S.  Govern- 
ment Printing  Office  to  sub- 
scribers of  the  Armed  Services 
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No.  AD-662  037. 

Sorption  of  Gaseous  Hydrocarbons 
at  Fuel  Cell  Catalysts  of  the  Plati- 
num Metal  Group.  Battelle  Institute, 
Columbus,  Ohio,  for  the  Army,  Sept. 
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craft Oceanography.  Presents  some 
examples  of  opportunities  for  a broad 
extension  of  ocean  observation  tech- 
niques. Oct.  1,  1967.  44  p.  il.  65c. 

Navy  Systems  Design  Guidelines 
Manual,  Electronic  Packaging.  Pro- 
vides a compendium  of  comple- 
mentary electronic  packaging  ap- 
proaches developed  under  the 
direction  of  Navy  facilities  for  the 
organization  and  construction  of 
electronic  systems.  1967.  277  p.  il. 
D201.6/12 : E12.  $3. 

Department  of  the  Navy  RDT&E 
Management  Guide.  Provides  an  over- 
view of  organization  for  research, 
development,  test  and  evaluation 
(RDT&E)  and  procedures  for  plan- 
ning programming,  budgeting,  ap- 
praisal, and  procurement.  Rev.  1967. 
308  p.  il.  D201.6/12:M31/967.  $1.75. 

Oceanography  ’66,  Annual  Report 
Naval  Oceanographic  Office.  Provides 
a brief  summary  of  the  programs  and 
efforts  carried  on  at  the  U.S.  Naval 
Oceanographic  Office.  1967.  62  p.  il. 
D203.1 :966  40(1 

Effective  Use  of  the  Sea,  Report  of 
the  Panel  On  Oceanography  of  the 
President’s  Science  Advisory  Com- 
mittee. Presents  findings  and  conclu- 
sions of  the  Panel  on  Oceanography. 
1966.  144  p.  il.  Pr  35.8 :Sci  2/Se  1. 
60(1 

Armed  Services  Procurement  Regu- 
lation, Supplement  No.  3,  Property 
Administration,  Aug.  1,  1967.  Pre- 
scribes uniform  procedures  and  tech- 
niques to  meet  management  data  re- 
quirements of  the  Government,  and 
to  assure  performance  of  property 
control  to  protect  the  interests  of  the 
Government  at  a minmum  cost 
through  a unform  DOD  property  ad- 
ministration program.  1967.  38  p. 
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APRIL 

Photochemistry  and  Radiation  Chem- 
istry Symposium,  April  22-24,  at  Nat- 
ick, Mass.  Co-Sponsors:  Army  Natick 
Laboratories  and  the  National  Acad- 
emy of  Sciences-National  Research 
Council  Advisory  Board.  Contact:  Dr. 
E.  Hayon,  Head,  Physical  Chemistry 
Laboratory,  U.S.  Army  Natick  Lab- 
oratories, Natick,  Mass.  01760,  Phone 
(617)  653-1000,  Ext.  137. 

Frequency  Control  Symposium,  April 
22-24,  at  the  Shelburne  Hotel,  Atlan- 
tic City,  N.J.  Sponsor:  Electronic 

Components  Laboratory,  Army  Elec- 
tronics Command,  Fort  Monmouth, 
N.J.  Contact:  Director,  Electronics 
Components  Laboratory,  Army  Elec- 
tronics Command,  Attention:  AMS 
EL-KL-ST  (Mr.  M.  G.  Timm),  Fort 
Monmouth,  N.J.  07703,  Phone  (201) 
535-2826  or  1728. 

Advance  Planning  Briefing  on  Elec- 
tronic Components,  April  25-26,  at 
Fort  Monmouth,  N.J.  Co-Sponsors: 
National  Security  Industrial  Associa- 
tion and  the  Army  Electronics  Com- 
mand, Fort  Monmouth,  N.J.  Contact: 
Dr.  Eduard  A.  Gerber,  Electronics 
Components  Laboratory,  Army  Elec- 
tronics Command,  Fort  Monmouth, 
N.J.  07703. 

MAY 

Vacuum  Ultraviolet  Radiation  Phy- 
sics-Interaction with  Solids  Confer- 
ence, May  1-3,  at  Gatlinburg,  Tenn. 
Co-sponsors:  Army  Research  Office- 
Durham,  and  the  Office  of  Naval  Re- 
search, Contact:  Dr.  Robert  Mace,  Di- 
rector, Physics  Div.,  Army  Research 
Office-Durham,  Box  CM,  Duke  Sta- 
tion, Durham,  N.C.  27706,  Phone 
(919)  286-2285. 

Interagency  Data  Exchange  Pro- 
gram (IDEP)  Sixth  Annual  Work- 
shop, May  1-3,  at  the  Ambassador 
Hotel,  Los  Angeles,  Calif.  Sponsors: 
The  Army  member  of  the  IDEP  Policy 
Board,  OCRD,  Air  Force,  Navy, 
NASA  and  the  North  American  Rock- 
well Corp.  Contact:  Mr.  Bobbie  Bar- 
net,  Army  IDEP  Officer,  MICON, 
Redstone  Arsenal,  Ala.  35809,  Phone 
(205)  876-0851. 

Fifth  National  Colloquium  on  In- 
formation Retrieval,  May  3-4,  at  the 
University  of  Pennsylvania,  Phila- 
delphia, Pa.  Sponsors:  Moore  School 
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of  Electrical  Engineering,  University 
of  Pennsylvania,  Institute  of  Electri- 
cal and  Electronic  Engineers,  Special 
Interest  Group  on  Information  Re- 
trieval, American  Documentation  In- 
stitute Association  for  Computing 
Machinery  and  Frankford  Arsenal. 
Contact:  George  Schecter,  Chief,  Ob- 
jectives Analysis  Office,  Frankford 
Arsenal,  Philadelphia,  Pa.  19137, 
Phone  (215)  JE  5-2900,  Ext.  3219. 

Enhancing  the  Effectiveness  of  Fleet 
Systems — A Problem  of  Teamwork, 
Fourth  Naval  Material  Command 
Systems  Performance  Effectiveness 
Conference,  May  8-9,  at  the  West 
Auditorium,  Department  of  State, 
Washington,  D.C.  Sponsor:  Naval 

Material  Command.  Contact:  Mr.  G. 
W.  Neumann,  Executive  Secretary, 
SPE  Steering  Committee,  Naval  Ship 
Systems  Command,  Code  03511, 
Washington,  D.C.  20360,  Phone  (202) 
OX  6-3097. 

Universal  Aspects  of  Atmospheric 
Electricity  Conference,  May  12-18,  in 
Tokyo,  Japan.  Sponsors:  Air  Force 
Cambridge  Research  Laboratories, 
Office  of  Naval  Research  and  the  Na- 
tional Science  Foundation.  Contact : 
Capt.  J.  H.  Shock  (CRTE),  Air 
Force  Cambridge  Research  Labora- 
tories, L.  G.  Hanscom  Field,  Mass. 
01730,  Phone  (617)  274-6100,  Ext. 
3636. 

Second  International  Meeting  on 
Silicon  Carbide,  May  14-16,  at  Penn- 
sylvania State  University,  University 
Park,  Pa.  Sponsors:  Air  Force  Cam- 
bridge Research  Laboratories,  Penn- 
sylvania State  University  and  the 
Corborundum  Co.  Contact:  Mr.  C.  E. 
Ryan,  Air  Force  Cambridge  Research 
Laboratories  (CRWF),  L.  G.  Hans- 
com Field,  Mass.  01730,  Phone  (617) 
274-6100,  Ext.  2234. 

1968  International  Conference  on 
Quantum  Electronics,  May  14-17,  at 
the  Everglades  Hotel,  Miami,  Fla. 
Sponsor:  Office  of  Aerospace  Re- 

search. Contact:  Lt.  Col.  Robert  Kal- 
isch,  Air  Force  Office  of  Scientific  Re- 
search, 1400  Wilson  Blvd.,  Arlington, 
Va.  22209,  Phone  (202)  OX  4-5518. 

Aerodynamic  Noise  Symposium,  May 
20-21,  at  Toronto,  Canada.  Sponsor: 
Office  of  Aerospace  Research.  Con- 
tact: Maj.  D.  L.  Calvert,  Air  Force 
Office  of  Scientific  Research  (SREM), 


1400  Wilson  Blvd.,  Arlington,  Va. 
22209,  Phone  (202),  OX  4-5568. 

Functional  Analysis  Conference, 
May  20-24,  at  the  University  of  Chi- 
cago. Sponsor:  Office  of  Aerospace 
Research.  Contact:  Dr.  R.  G.  Pohrer, 
Air  Force  Office  of  Scientific  Research 
(SRMM),  1400  Wilson  Blvd.,  Arling- 
ton, Va.  22209,  Phone  (202)  OX  4- 
5264. 

JUNE 

Fourth  Conference  on  Atmosphere 
Contamination  in  Confined  Spaces, 
June  4-6,  at  Dayton,  Ohio.  Sponsor: 
Aerospace  Medical  Research  Labora- 
tory. Contact:  Dr.  Anthony  Thomas, 
6570  Aerospace  Medical  Research 
Laboratory  (MRTB),  Wright-Patter- 
son  AFB,  Ohio  45433,  Phone  (513) 
255-5740. 

Society  of  Photographic  Scientists 
and  Engineers  Annual  Conference, 
June  10-14,  at  Boston,  Mass.  Co-spon- 
sors:  Rome  Air  Development  Center 
and  the  Society  of  Photographic 
Scientists  and  Engineers.  Contact: 
Mr.  Pohorence  (EMIRC),  Rome  Air 
Development  Center,  Griffiss  AFB, 
N.Y.  13440,  Phone  (503)  330-7210. 

Atomic  Physics  Conference,  June 
12-15,  at  New  York  University.  Spon- 
sors: Army  Research  Office-Dux-ham, 
Atomic  Energy  Commission,  National 
Science  Foundation,  Air  Force  Office 
of  Scientific  Research,  Office  of  Naval 
Research,  New  York  University, 
Brookhaven  National  Laboratory  and 
the  International  Union  of  Pure  and 
Applied  Physics.  Contact:  Dr.  Robert 
Mace,  Director,  Physics  Div.,  U.S. 
Army  Research  Office-Durham,  Box 
CM,  Duke  Station,  Dui’ham,  N.C. 
27706,  Phone  (919)  286-2285. 

Multivariate  Analysis  Symposium, 
June  17-22,  at  Dayton,  Ohio.  Co-Spon- 
sors:  Aerospace  Research  Laborator- 
ies and  Wright  State  University. 
Contact:  Dr.  P.  R.  Krishnaiah 

(ARM),  Aerospace  Research  Labora- 
tories, Wright-Patterson  AFB,  Ohio 
45433,  Phone  (513)  255-3761. 

Bioastronautics  and  the  Exploration 
of  Space  Symposium,  June  23-27,  at 
San  Antonio,  Tex.  Sponsor:  Aero- 
space Medical  Div.,  Air  Force  Sys- 
tems Command.  Contact:  Dr.  Mitchell 
(AMRS),  Aerospace  Medical  Div., 
Brooks  AFB,  Tex.  78235,  Phone  (512) 
LE  2-8811,  Ext.  3211. 
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FROM  THE  SPEAKERS  ROSTRUM 


Excerpts  from  statement  by  Dr. 
John  S.  Foster,  Jr.,  Dir.,  Defense  Re- 
search and  Engineering,  on  the  FY 
1969  Defense  Research,  Development, 
Test  and  Evaluation  Program  before 
the  Senate  Committee  on  Armed 
Services,  Feb.  15,  1968. 


General  Highlights 

...  I will  begin  today  by  outlining 
highlights  of  the  overall  research  and 
development  (R&D)  effort:  changes  in 
threats;  . . . plans  for  significant 
activities  beginning  or  expanding  in 
FY  1969 ; . . . and  finally,  our  proposed 
budget.  . . . 

Changes  in  Threats 

To  manage  defense  R&D  we  must 
examine  any  shifts  in  the  actual  and 
potential  threats  to  national  security. 
The  purpose  of  each  R&D  effort  must 
be  measured  explicitly  in  terms  of  im- 
provements to  our  current  capabilit- 
ies to  meet  known  or  possible  threats. 

I believe  I can  explain  a central 
component  of  our  R&D  management 
philosophy  through  a fairly  straight- 
forward argument.  First,  we  recog- 
nize that  the  Soviet  Union — and 
China,  of  course — are  still  character- 
ized by  secrecy.  A veil  masks  many 
details  of  their  defense  planning.  This 
produces  uncertainty  in  our  estimates 
of  their  current  and  likely  future 
forces,  and  even  more  uncertainty 
about  the  pace  and  goals  of  their 
advanced  research.  This  demands 
that  we  carry  out  an  aggressive  R&D 
program  to  guard  against  surprises. 

Because  we  cannot  be  sure  about 
the  types  and  numbers  of  their  plan- 
ned deployments,  we  must  develop, 
and  in  some  cases  even  deploy,  sys- 
tems to  assure  that  we  will  possess 
an  adequate  capability.  This  margin 
of  strategic  safety — some  choose  to 
call  it  a margin  of  superiority — has 
been  substantial.  We  plan  to  continue 
this  strategy.  We  openly  explain  the 
strategy  in  the  hope  that  public  dis- 
closure of  our  general  capabilities, 
our  intent,  and  our  R&D  objectives, 
will  deter  attack  and  allow  us  to  move 
toward  a less  tense  peace. 

A significant  conclusion  we  draw 
from  this  argument  is  that  our  re- 
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search  and  technology  base — the 
research,  exploratory  development, 
and  advanced  development  pro- 
grams— must  be  protected  carefully 
and  must  not  be  permitted  to  erode. 
There  is  no  “technological  plateau” 
now,  nor  is  one  about  to  be  created. 
But,  as  I will  discuss  in  detail  later, 
we  are  convinced  that  our  research 
and  exploratory  development  requires 
increased  support  during  the  next 
few  years  to  ensure  many  options — a 
margin  of  safety — against  any  tech- 
nological challenge.  . . . 

* * * * 

Some  Major  R&D  Plans  for  FY  1969 

Each  year  brings  a group  of  R&D 
decisions  that  can  influence  our  de- 
fense capability  for  many  years.  I 
want  to  mention  a few  of  these  now. 

After  the  decision  to  deploy  Senti- 
nel [anti -ballistic  missile  (ABM)  sys- 
tem], immediate  steps  were  taken  to 
reorganize  our  activity  to  meet  two 
main  R&D  goals.  First,  we  will  sup- 
port the  initial  deployment  (the 
Missile  Site  Radar  and  Perimeter 
Acquisition  Radar  and  the  intercep- 
tors) and  strengthen  the  related 
Army  efforts.  Second,  we  will  con- 
tinue an  aggressive  R&D  program 
necessary  to  avoid  obsolescence  and 
to  upgrade  the  system  if  and  when 
required  in  the  future.  To  help  meet 
the  Army’s  needs  for  back-up  effort, 
I plan  to  transfer  to  the  Army  some 
of  the  Advanced  Research  Projects 
Agency  (ARPA)  scientists  and  part 
of  the  money  in  the  ARPA  ballistic 
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missile  defense  project.  The  remain- 
ing group  in  ARPA  will  explore 
possibly  feasible,  novel  techniques 
which  could  drastically  change  the 
offense-defense  balance. 

Assuming  continued  success,  the 
recent  experiments  in  overland  radar 
technology  permit  us  to  consider  a 
development  program  that  may  re- 
vamp our  current  strategic  air 
defenses,  which  are  now  vulnerable 
to  low  altitude  attack.  The  planned 
new  system  would  have  much  in- 
creased capability  against  all  alti- 
tude attacks,  and  could  offer  annual 
maintenance  savings  of  as  much  as 
$600  million  compared  with  current 
defenses.  This  system  is  expected  to 
include  an  airborne  command  and 
control  system  (AWACS)  and  over- 
the-horizon  radars,  based  upon  a 
much  upgraded  version  of  the  F-106 
interceptor  with  a new  air-to-air- 
missile. 

Studies  indicate  that  the  deploy- 
ment of  missiles  in  “superhard”  silos 
would  provide  significantly  improved 
survivability  against  potential  im- 
provements in  Soviet  missile 
accuracy.  Air  Force  and  Defense 
Atomic  Support  Agency  (DASA) 
studies  and  tests  confirmed  that  the 
technology  to  build  these  silos  was 
available.  We  are  initiating  engineer- 
ing development  of  a prototype  silo 
(hardened)  that  can  hold  Minuteman 
III  or  a larger  missile.  . . . 

We  are  also  augmenting  our  effort 
in  the  strategic  bomber  penetration 
field. 

To  assure  our  capability  for  air 
superiority  against  improved  Soviet 
aircraft  in  any  environment  during 
the  1975-85  period,  we  should  replace 
our  F-4s,  the  first-line  Air  Force  and 
Navy  fighters.  The  advancing  tech- 
nology in  engines  and  airframes, 
along  with  more  flexible  and  reliable 
avionics  and  weapons,  make  possible 
a substantial  improvement  in  fighter 
capability.  A competitive  program  to 
demonstrate  the  total  avionics-wea- 
pons capability  before  deciding  on  a 
particular  design  should  give  us  the 
advantages  of  the  “fly-before-buy” 
prototype  approach.  In  this  way,  we 
hope  to  achieve  a better  system  with 
greater  assurance  at  lower  program 
cost. 
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In  the  Manned  Orbiting  Laboratory 
program,  we  plan  to  carry  out  the 
first  manned  launch  in  the  early 
1970s 

. . . One  of  the  increasingly  signifi- 
cant threats  in  South  Vietnam,  for 
example,  is  mortar  attacks.  We  have 
an  urgent  development  effort  on 
experimental  countermortar  ra- 
dars. . . . 

Some  of  the  R&D  areas  to  be  em- 
phasized during  FY1969  in  support- 
ing the  war  in  Vietnam  are:  im- 
proved sensors,  reconnaissance  sys- 
tems, local  communications,  perimeter 
defense  systems  for  a variety  of  bases 
and  villages,  psychological  warfare, 
and  advanced  intelligence  data  col- 
lection and  processing  systems.  . . . 
* * * * 

Budget 

. . . The  FY  1969  request  re- 
search, development,  test  and  evalua- 
tion (RDT&E)  is  summarized  in  Fig- 
ure 1.  . . . 

Strategic  Forces 

I want  to  begin  my  detailed  testi- 
mony by  discussing  the  Strategic 
Forces  R&D  program.  ...  I will  re- 
view major  strategic  programs  in 
advanced  through  operational  sys- 
tems development  from  the  viewpoint 
of  our  preparations  to  maintain  our 
Assured  Destruction  posture.  Finally, 
I will  review  our  nuclear  test  and 
preparedness  programs. 

* * * * 

Strategic  Offensive  and  Defensive 
Forces 

...  I will  discuss  first  the  new 
threats  that  are  “real”  or  “expected” 
in  the  intelligence  sense.  . . . 

Second,  I will  discuss  possibilities 
that  worry  me  . . . 

Third,  I will  present  the  kinds  of 
longer-term  potential  threats  that 
could  be  significant  if  they 
occurred.  . . . 

Fourth,  I will  discuss  the  evolving 
threat  represented  by  Communist 
China  and  our  responses  to  it. 

Finally,  I will  review  the  particular 
threat  to  our  wartime  command  and 
control  capability  and  the  measures 
being  taken  to  assure  message  execu- 
tion under  all  circumstance. 

• New  Threats — Operational  or  Near- 
Operational — and  U.S.  Preparations. 

Moscow  ABM:  This  is  believed  to 
be  an  area  type  ballistic  missile  de- 
fense system  based  around  Moscow 
and  may  be  capable  of  intercepting 


missiles  directed  at  most  of  Western 
European  Russia. 

U.  S.  Preparations:  We  are  develop- 
ing penetration  aids  and  multiple 
warheads  to  decrease  the  number  of 
missiles  necessary  to  destroy  the 
targets  that  could  be  defended  by  this 
system,  and  to  hedge  against  possible 
future  additions  to  their  missile  in- 
terceptor force. 

FOBS:  The  fractional  orbit  bom- 
bardment system  (FOBS)  presents 
two  potential  threats.  First,  it  could 
reduce  the  warning  time  available  to 
our  bomber  forces  and,  second,  it 
could  reduce  the  area  coverage  of  the 
Sentinel  Spartan  interceptors. 

U.  S.  Preparations:  We  are  accel- 
erating the  development  and  deploy- 
ment of  the  forward  scatter  Over-the 
Horizon  (OTH)  warning  system  to 
maintain  the  necessary  warning  time 
for  our  bombers. 

Increased  ICBM  Forces:  The  Soviet 
Union  is  rapidly  deploying  ICBMs. 
When  the  accuracies  and  numbers  of 
these  missiles  are  considered  to 
gether,  we  do  not  believe  these  mis- 
siles presently  pose  a serious  threat 
to  our  total  ICBM  force  as  long  as 
our  goals  for  survivability  (hard- 
ness) are  being  met. 

U.  S.  Preparations:  An  extensive 
review  of  the  in-silo  vulnerability  of 
the  missile  force  has  been  made.  A 
program  to  upgrade  the  silo  con- 
figurations is  continuing  and  fur- 
ther testing  procedures  are  under 
development.  An  airborne  Launch 
Control  Center  (LCC)  capability  has 
been  developed  that  can  fire  the  mis- 
siles independently  of  ground  LCC 
survival. 

• Potential  Near-Term  Threats  and 
U.  S.  Preparations. 

Possible  Accurate  ICBMs:  Should 


Soviet  missile  achieve  greater 
accuracy  or  be  MIRVed,  they  would 
become  a threat  to  the  land-based 
missile  component  of  our  strategic 
retaliatory  force. 

U.  S.  Preparations:  An  engineer- 
ing development  program  has  been 
started  for  a prototype  hardened  silo 
to  maintain  present  Minuteman  sur- 
vivability against  the  higher  accuracy 
threat,  and  large  enough  to  hold  a 
new  large  payload  missile  if,  in  the 
future,  we  decide  to  deploy  one.  The 
planned  Sentinel  defense  system  can 
act  as  an  initial  defense  of  the 
Minuteman  silos.  We  are  maintaining 
a production  capability  for  Sprint 
missiles  to  defend  Minuteman.  The 
Missile  Site  Radars  (MSR)  are  well 
sited  for  several  deployment  alter- 
natives. In  addition,  for  the  far  term, 
we  are  initiating  design  of  new  com- 
ponents specifically  suited  for  the 
defense  of  super-hardened  silos 
against  an  extremely  advanced 
threat. 

Increased  Soviet  Submarine  Activ- 
ity: The  Soviets  now  operate  patrols 
within  missile  range  of  the  U.S. 
shores,  and  increasing  activity  in- 
dicates a significantly  improved 
Soviet  missile  submarine  operational 
capability. 

U.  S.  Preparations:  Operational 

measures  are  being  taken  in  several 
programs;  for  example,  we  are  reduc- 
ing bomber  takeoff  delay  under 
conditions  of  increased  alert.  To 
augment  the  warning  presently  sup- 
plied by  shore-based  radars,  research 
is  continuing  on  “backscatter”  OTH 
radar  by  which  co-located  trans- 
mitters and  receivers  can  detect  air- 
craft and  missiles  at  greater  ranges. 
Trade-off  studies  and  analyses  are 


Research,  Development,  Test  & 

Evaluation  (RDT&E) 

Budget  Request  for 

FY  1969 

($  Millions) 

Research 

$ 433 

Exploratory  Development 

951 

Advanced  Development 

1,007 

Engineering  Development 

856 

Management  and  Support 

1,251 

Operational  Systems  Development 

3,408 

Emergency  Fund 

125 

TOTAL 

$8,031 

Figure  1. 
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also  being-  made  to  determine  the 
best  characteristics  of  an  OTH 
system  defense  against  the  aircraft 
and  submarine  launched  missile 
threat  that  might  emerge  in  the 
1970s. 

• Some  Advanced  Technology. 

Advanced  technology  work  on 
penetration  techniques  is  being  per- 
formed in  the  Advanced  Ballistic  Mis- 
sile Re-entry  System  (ABRES)  pro- 
gram and  the  ARPA  Defender  pro- 
gram. The  Defender  program,  for 
example,  supports  studies  using  a 
number  of  instrumentation  radars  at 
White  Sands  Missile  Range  and  at 
Kwajalein.  It  also  supports  some 
exploratory  efforts  in  decoy  design 
and  maneuvering  reentry  vehicle 
technology,  although  most  of  the 
previous  penetration  device  work 
done  by  the  Defender  Program  has 
been  transferred  to  ABRES. 

The  Nike-X  Development  Program 
also  contributes  to  offensive  system 
evaluation;  for  example,  by  providing 
sophisticated  techniques  for  flight 
test  evaluation. 

• The  Threat  from  Communist  China 
and  U.  S.  Preparations. 

Missile  Threat:  Communist  China 
has  not  yet  fired  an  ICBM-range  test 
missile.  Last  year  we  anticipated  that 
event  might  occur  as  early  as  the 
summer  of  1967.  Now  we  estimate  it 
will  not  happen  before  the  summer 
of  this  year  and  could  precede  an 
initial  operating  capability  by  about 
three  to  four  years. 

U.  S.  Preparations:  The  Sentinel 
program  encompasses  a straight- 
forward, but  difficult,  engineering 
task  of  completing  the  development 
and  test  of  the  Perimeter  Acquisition 
Radar  (PAR),  the  Missile  Site  Radar 
(MSR),  the  Spartan  and  Sprint 
missiles,  and  the  associated  data  pro- 
cessing equipment.  A development 
MSR  is  now  being  installed  on 
Kwajalein;  Spartans  are  being  fabri- 
cated for  flight  tests.  The  PAR  is 
under  intensive  design.  A very  large 
effort  in  computer  programming 
remains  to  be  accomplished.  The  Air 
Force  and  Navy  will  support  the 
Sentinel  system  tests  by  launching 
ICBM  targets.  The  FY  1969  funding 
requested  for  the  Air  Force  and  Navy 
target  support  is  $8  million  and  $5 
million,  respectively. 

In  addition  to  the  Sentinel  work 
leading  to  operational  deployment,  we 
also  support  a substantial  program 


of  advanced  defense  system  work  in 
the  Nike-X  development  program.  Its 
primary  function  is  to  develop  com- 
ponents which  could  be  introduced 
into  Sentinel  later.  Total  FY  1969 
funding  requested  for  the  Nike-X 
development  program  is  $165  million. 

Another  program,  the  ARPA  De- 
fender effort,  also  does  research  and 
exploratory  development  in  ballistic 
missile  defense,  including  work  on 
early  warning,  urban  terminal  de- 
fense, missile  kill  and  vulnerability, 
and  air  defense  Important  related 
ARPA  Defender  efforts  are  in  the 
fields  of  interceptor  technology,  sys- 
tem studies,  and  laser  technology.  We 
are  arranging  the  transfer  of  some 
of  the  appropriate  ARPA  activities 
to  the  Army  Nike-X  program  now 
that  we  have  made  the  Sentinel  de- 
ployment decision.  I will  discuss  this 
later.  The  requested  FY  1969  funding 
for  the  total  Defender  program  is 
$103  million,  of  which  some  is  ex- 
pected to  be  transferred  to  the  Army 
Sentinel  Project. 

Bomber  Threat : The  Chinese  bomber 
threat  is  small  and  the  Soviet  bomber 
threat  appears  to  be  decreasing 
somewhat.  Our  bomber  defense 
objectives  are  to  deny  damage  from 
the  Chinese  and  prevent  the  Soviets 
from  having  an  alternative  threat 
cheaper  than  missiles.  However,  cur- 
rent air  defense  systems  permit 
intercept  only  a few  hundred  miles 
from  the  North  American  defense 
perimeter. 

U S.  Preparations:  As  I have  men- 
tioned, we  plan  development  and 
installation  of  an  improved  area  air 
defense  based  on  over-the-horizon 
radar  and  the  Airborne  Warning  and 
Control  System  (AWACS),  which  is 
to  be  used  also  by  our  tactical  forces. 
During  the  past  year  in  the  Overland 
Radar  Technology  program,  prelim- 
inary tests  successfully  demonstrated 
the  basic  technological  improvements 
which  will  make  AWACS  possible. 
Assuming  continued  success  after  a 
careful  review,  we  will  conduct  con- 
tract definition  on  AWACS  this  year. 
FY  1969  funding  is  requested  for 
AWACS. 

To  exploit  this  new  AWACS 
capability,  we  must  also  upgrade  our 
manned  interceptors.  Studies  have 
shown  that  an  improved  F-106 — 
incorporating  AWACS,  advanced 
fire  control,  and  air-to-air  missile — is 
superior  in  performance  and  far  less 
costly  (by  almost  tenfold)  than  any 


other  candidate  interceptor  system 
over  a 10-year  period.  With  this  sys- 
tem, we  will  balance  our  defense, 
along  with  Sentinel,  against  both 
ballistic  missiles  and  strategic 
bombers. 

This  spring  we  will  review  terminal 
bomber  defenses,  including  an  as- 
sessment of  the  relative  utility  of 
Hercules/Hawk  and  SAM-D  in  both 
the  strategic  and  tactical  roles.  Stud- 
ies have  now  been  completed  which 
define  the  improvements  that  could 
be  made  to  Nike-Hercules  to  extend 
its  lifetime.  For  the  longer  term  we 
continue  to  pursue  the  advanced  de- 
velopment effort  on  SAM-D.  The 
past  year  has  seen  several  significant 
achievements  in  this  advanced 
surface-to-air  missile  effort. 

• The  Threat  to  Strategic  Command 
and  Control. 

. . .The  existing  Defense  Satellite 
Communications  System,  consisting 
of  19  satellites  and  about  30  ter- 
minals deployed  world-wide,  has 
clearly  demonstrated  the  usefulness 
of  satellite  communications  tech- 
niques in  improving  strategic  com- 
mand and  control.  The  system  has 
provided  sustained  communications 
supporting  Southeast  Asia  and 
Seventh  Fleet  operations,  as  well  as 
support  to  both  Defense  and  State 
during  the  Israel-Arab  conflict.  In 
addition,  it  provides  a previously 
unavailable  capability:  the  trans- 

mission of  high  quality  photographs 
in  a matter  of  hours  rather  than 
days. 

The  FY  1969  funding  request  is 
directed  to  new,  advanced  terminals 
and  satellites  to  provide  increased 
system  operational  capabilities. 

We  are  investigating  the  desira- 
ability  of  replacing  or  augmenting 
the  current  airborne  command  post 
aircraft  with  larger,  longer  endur- 
ance aircraft  of  the  C-5  or  747  type. 
If  the  mission  can  be  substantiated, 
these  new  aircraft  might  provide 
increased  endurance  and  data 
processing  capabilities. 

Total  R&D  for  an  advanced  air- 
borne command  post  is  estimated  at 
up  to  $100  million,  depending  upon 
the  type  and  number  of  aircraft  ap- 
proved and  the  initial  operating 
capability  date  selected. 

A related  supporting  program  is 
an  Airborne  Data  Automation  pro- 
ject which  is  testing  automatic  data 
processing  in  existing  airborne  com- 
mand post  operations,  and  will  be 
operating  on  a test  basis  in  1969. 
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Nuclear  Effects  and  Nuclear  Test 
Detection 

These  two  programs  are  vitally 
important  to  the  survivability  and 
effectiveness  of  our  strategic  and 
general  purpose  forces.  The  nuclear 
effects  programs  determine  the  vul- 
nerability/survivability of  systems 
with  a high  degree  of  confidence.  We 
have  been  actively  engaged  in 
research  and  development  of  nuclear 
effects  simulators  for  laboratory  and 
field  use.  Where  simulation  techniques 
are  not  satisfactory,  we  must  also  use 
underground  nuclear  tests  to  confirm 
the  results  of  laboratory  experiments. 

In  the  nuclear  test  detection  effort, 
We  attempt  to  leam  about  the  nuclear 
weapons  programs  and  progess  of 
potential  adversaries.  This  is  a major 
part  of  the  work  to  estimate  the  nu- 
clear threats  which  our  systems 
would  be  expected  to  encounter  and 
survive.  These  activities  are  a major 
.fraction  of  the  Defense  Department 
contribution  to  the  four  Test  Ban 
Treaty  Safeguards.  Figure  2 shows 
the  programmed  safeguards  expendi- 
ture. . . . 

R&D  Support  of  the  War  in 
Southeast  Asia 

Out  initial  budget  for  FY  1969  on 
currently  identified  R&D  projects  to 
support  the  war  in  Southeast  Asia  is 
about  $525  million.  I estimate  that  by 
the  end  of  the  year  the  program  will 
increase  to  about  $800  million  to  meet 
the  special  needs  that  probably  will 
arise.  . . . 

Counter-infiltration 

Men  and  materiel  infiltrated  into 
South  Vietnam  provide  critical  help 
to  the  communist  insurgency  and  the 
Viet  Cong/North  Vietnam  Army  main 
force  activities.  The  major  infiltration 
is  by  land.  Infiltration  by  sea  is  not 
felt  to  be  significant.  . . . 

We  have  two  major  problems:  de- 
tecting infiltrating  personnel  and 
vehicles  along  the  many  roads,  trails, 
rivers  and  streams  deep  under  jungle 
canopy;  and  effectively  attacking 
these  targets  around  the  clock,  in  all 
weather  conditions.  . . . 

Neutralization  of  the  VC/NVA 
Main  Force  Threat 

A major  mission  of  United  States 
and  allied  forces  in  South  Vietnam  is 
searching  for  and  destroying  Viet 


Cong/North  Vietnam  Army  main 
force  military  units.  . . . 

The  major  problems  with  search 
and  destroy  (S&D)  operations  are: 
the  low  probability  of  finding  the 
enemy;  once  found,  the  inability  to 
stay  in  contact;  and  the  rapid  gain- 
ing of  fire  superiority. 

In  almost  every  case  where  the 
enemy  faces  a superior  force,  they 
withdraw.  Thus  our  effectiveness  in 
terms  of  Viet  Cong  casualties  in- 
flicted is  low.  To  improve  our  effi- 
ciency, primary  emphasis  must  be 
placed  on  finding  and  fixing  the 
enemy.  Let  me  give  two  examples  of 
current  projects: 

• An  interesting  innovation  has 
been  the  Army’s  use  of  the  “people 
sniffer”  on  a helicopter.  Detections 
have  been  made  under  combat  condi- 
tions; where  it  was  possible  to 
investigate,  confirmations  were  made. 

• To  provide  an  improved  night 
combat  capability,  the  Army’s 
Southeast  Asia  Night  Operations  pro- 
gram supports  many  efforts  designed 
for  field  forces  ranging  from  the  in- 
dividual soldier  through  airborne  as- 
sault groups. 

To  minimize  our  casualties,  which 
generally  occur  in  the  initial  period 
of  contact,  we  must  rapidly  gain 
firepower  superiority.  Today  we  are 
willing  to  expend  large  amounts  of 
ordnance  to  overwhelm  the  enemy. 
Because  of  an  inability  to  locate  the 


enemy  precisely,  this  is  an  inefficient 
operation.  As  we  improve  our  detec- 
tion and  localization  capability,  the 
improved  firepower  of  new  armed 
helicopters  and  better  munitions  will 
help  save  lives  and  reduce  costs. 

Let  me  now  turn  to  another  prob- 
lem related  to  combatting  the  enemy 
main  force  threat:  defense  of  our 
main  military  and  logistic  bases  and 
outposts  such  as  the  Special  Forces 
camps  and  temporary  bases.  ...  We 
must  detect  artillery  mortars,  and 
rockets  (some  mobile,  some  dug  in) 
and  then  direct  a killing  fire. 

Before  leaving  the  subject  of  the 
so-called  “in-country”  war,  let  me 
discuss  the  problems  in  establishing 
our  outposts  and  bases.  This  is  an 
area  that  needs  more  imaginative 
attention  We  would  like  to  be  able 
to  rapidly  emplace  a base,  either 
large  or  small,  in  areas  where  the 
enemy  has  some  control.  A good  cur- 
rent example  is  our  construction  of 
strong  points  near  the  DMZ,  to  be 
used  for  observation  and  as  bases 
for  reconnaissance  patrols.  We  should 
be  able  to  draw  on  pre-fabrication 
technique  for  bunkers  which  can 
withstand  mortar  and  artillery  fire 
and  use  machinery  for  rapid  emplace- 
ment of  obstacle  systems  (barbed 
wire,  minefields,  watchtowers).  I 
intend  to  emphasize  these  concepts 
with  the  Military  Departments. 


Department  of  Defense  Program  Supporting  the 
Four  Safeguards  Related  to  the  Test  Ban  Treaty 

(TO A,  $ Millions) 

(Fiscal  Years) 

Safeguard 

1964 

1965 

1966 

1967 

1968 

1969 

1 

Conduct  of  Underground 
Testing 

RDT&E  (DASA) 

10.9 

21.2 

37.7 

39.9 

37.8 

42.9 

2 

Maintenance  of  Laboratory 
Facilities  and  Programs 

Sub-Total 

55.1 

55.8 

56.8 

53.6 

61.0 

69.6 

3 

Maintenance  of  Stand-by 
Atmospheric  Test  Capability 

Sub-Total 

82.9 

72.4 

33.7 

24.5 

22.7 

15.6 

4 

Monitoring  of  Sino-Soviet 
Activity 

Sub-Total 

96.7 

111.9 

110.6 

106.7 

110.2 

99.8 

TOTAL 

245.6 

261.3 

238.8 

224.7 

231.7  227.9 

Figure  2 
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Air  Interdiction  Operations  in 
North  Vietnam 

Our  air  operations  against  North 
Vietnam  are  intended  to  destroy  the 
enemy  transportation  system  and 
materiel  flow  supporting  the  battles 
in  South  Vietnam,  and  to  exact  a 
pi-ice  for  maintaining  his  forces  in 
the  South.  Technically,  our  main 
problems  in  this  mission  are  some- 
what similar  to  those  I have  already 
discussed:  target  acquisition,  and  the 
accuracy  and  lethality  of  our  wea- 
pons. There  are  also  problems  in  gett- 
ing to  the  target — including  pene- 
tration of  anti-aircraft  artillery, 
surface-to-air  missiles  and  aircraft 
defenses — and  in  aircraft  sur- 
vivability once  engaged  by  the  de- 
fenses. We  need  better  ways  to 
counter  conventional  anti-aircraft 
guns.  The  most  promising  counter- 
measures are  improvements  in  achiev- 
ing greater  survivability  for  our  air- 
craft. 

The  enemy  air  defense  system  as 
it  stands,  however,  is  a formidable 
threat.  The  greatest  losses  in  the  air 
war  in  North  Vietnam  are  our  well 
trained,  experienced  aircrews.  Search 
and  rescue  efforts  must  be  improved. 
I am  concerned  that  our  recovery  rate 
of  those  rescueable  aircrewmen  have 
decreased.  We  have  fielded  a new 


rescue  vehicle,  the  HH-53B,  which 
made  its  first  recovery  in  late  Novem- 
ber. This  aircraft,  compared  with  the 
HH-3  which  it  will  replace,  has  more 
speed  and  range  capability,  can  hover 
out  of  ground  effect,  and  has  armor, 
a better  suppressive  fire  capability, 
and  better  navigational  aids.  Yet  this 
satisfies  only  a part  of  the  problem 
of  aircrew  survivability  and  search 
and  rescue.  We  must  first  assure  that 
an  airman  can  eject  from  a damaged 
aixxraft  and  get  safely  to  the  ground. 
Then  we  must  be  able  to  locate  and 
pick  him  up  quickly.  We  are  also 
studying  and  experimenting  with 
more  advanced  rescue  concepts  such 
as  mid-air  snatch  of  jfilots  who  have 
ejected.  High  priority  work  is  also 
under  way  on  better  equipment  for 
locating  and  communicating  with 
downed  aircrewmen. 

One  alternative  to  the  use  of 
tactical  airpower  along  the  coastal 
region,  where  many  of  the  significant 
targets  are  located,  is  the  use  of 
naval  gunfire.  The  Sea  Dragon  opera- 
tion is  already  underway  and  will  be 
significantly  improved  by  the  addition 
of  a battleship  in  FY  1969. 

Pacification 

The  pacification  of  South  Vietnam 
is  the  goal  of  our  operations  in  South 
Vietnam.  . . . The  DOD  contributions 


to  pacification  are  designed  to  help 
isolate  the  Viet  Cong  from  the  popu- 
lace, to  provide  security  from  the 
Viet  Cong/North  Vietnam  Army 
main  force  threat,  and  to  provide  the 
local  loyal  populace  with  increasing 
security  from  the  Viet  Cong  terrorist 
and  guerrilla  forces. 

Our  research  and  development  pro- 
grams to  meet  these  goals  include 
work  in  the  Military  Departments 
and  in  ARPA/AGILE.  Studies  in- 
volve the  following:  the  design  of  a 
village  and  hamlet  security  system; 
communications  systems  improve- 
ments to  give  the  lowest  echelons  of 
government  more  reliable  means  of 
obtaining  assistance  when  attacked; 
and  design  of  route  security  systems 
to  keep  Republic  of  Vietnam  lines  of 
communications  open.  These  pro- 
grams capitalize  on  the  use  of 
appropriate  intrustion  detection. 
They  also  give  attention  to  the  im- 
provement of  the  Regional  and 
Popular  Forces  largely  responsible 
for  local  security.  . . . 

We  have  established  computerized 
techniques  for  monitoring  guerrilla 
incidents  throughout  the  country  and 
determining  their  trends.  This  pro- 
vides a way  to  predict  trouble  spots — 
and  a format  for  presenting  current 
and  predicted  terrorist  activity — that 
can  be  incorporated  in  a central  local 
security  intelligence  system.  This  will 
add,  at  the  village  and  hamlet  secur- 
ity level,  the  capability  for  reporting, 
reacting  to,  and  anticipating  acts  of 
Viet  Cong  violence  and  terrorism. 
The  integrated  local  and  route  secur- 
ity efforts  represent  an  important 
field  for  DOD  research  and  develop- 
ment and  will  receive  emphasis  in 
FY  1969.  Because  the  necessary 
technology  and  many  of  the  needed 
components  already  are  available,  we 
hope  to  test  a new  approach  in  these 
activities  on  a pilot  basis  in  Vietnam 
during  FY  1969. 

Another  important  part  of  the 
DOD  role  in  pacification  is  in  the 
psychological  operations  of  American 
and  Vietnamese  forces.  Research 
efforts  to  develop  information  neces- 
sary for  planning  sound  programs  to 
encourage  Viet  Cong  defection  and  to 
increase  local  support  for  the  govern- 
ment of  Vietnam  have  been  started 
and  will  continue  in  FY  1969.  . . . 

Tactical  Forces 

The  purpose  of  our  research  and 
development  in  tactical  warfare  is 
to  provide  the  technical  capabilities 


A U.S.  Ai1*  Force  F-100  Supersabre  pilot  fires  folding-fin  rockets  into  an  enemy 
position  during  a mission  over  South  Vietnam. 
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needed  for  U.S.  forces  to  meet  a 
range  of  possible  conflicts,  short  of 
a major  strategic  war,  with  meas- 
ured, effective  responses.  The  spec- 
trum of  conflict  includes  guerrilla 
warfare  and  counterinsurgency  op- 
erations (such  as  in  South  Vietnam), 
essentially  conventional  wars  against 
more  sophisticated  and  mechanized 
forces  (such  as  we  saw  in  the  recent 
Middle  East  conflict  and  in  Korea), 
wars  on  the  seas,  and  wars  involving 
the  possible  use  of  tactical  nuclear 
weapons. 

Two  basic  guidelines  apply  to  this 
area  (as  well  as  to  other  parts  of 
the  R&D  program) : 

• Develop  those  improved  and  new 
capabilities  necessary  to  maintain  a 
technical  edge  over  technologically 
sophisticated  potential  enemies. 

• Emphasize  development  of  those 
new  systems  required  to  deter — and 
when  necessary,  to  win — limited 
wars. 

This  area  of  work,  while  coupled 
to  the  special  needs  emerging  from 
Vietnam,  will  continue  to  meet  the 
many  broad  needs  of  our  general 
purpose  forces,  no  matter  how  quickly 
the  war  in  Vietnam  can  be  term- 
inated. 

In  the  following  discussion,  I will 
review  our  R&D  program  in  the  ma- 
jor categories  of  air,  land  and  sea 
warfare  and  airlift. 

Air  Warfare 

. . .With  recently  acquired  Over- 
land Radar  Technology  (ORT)  data, 
we  are  ready  to  proceed  with  contract 
definition  for  Airborne  Warning  and 
Controy  System  (AWACS)  in  FY 
1968  and,  assuming  continued  prog- 
ress, with  development  in  FY  1969. 
I am  requesting  funds  in  FY  1969 
to  start  development  of  a system  that 
should  satisfy  both  Air  Defense  Com- 
mand (ADC)  and  the  Tactical  Air 
Command  (TAC)  requirements.  AW- 
ACS will  be  used  by  TAC  as  a self- 
contained  airborne  supplement  to  the 
Tactical  Air  Control  System. 

We  are  continuing  the  development 
of  follow-on  versions  of  Standard 
ARM  in  FY  1969  as  well  as  basic 
technological  efforts  to  counter  more 
sophisticated  radars  of  the  mid-1970s. 

Interdiction  Mission.  Intense  enemy 
defenses  (anti-aircraft  artillery,  sur- 
face-to-air  missiles,  and  interceptor 
aircraft)  require  that  we  have  accu- 


rate navigation  to  the  target  and 
about  the  location  of  the  target  under 
adverse  weather  conditions  and/or  at 
night,  as  well  as  increased  weapon 
delivery  accuracy.  Although  these 
needs  are  certainly  not  new,  recent 
technological  advances  permit  the  de- 
velopment of  significantly  improved 
capabilities.  . . . 

The  introduction  of  the  F-lll/MK 
II  into  the  inventory  should  provide 
an  improvement  in  radar  bombing 
accuracy  over  the  F-111A.  . . . Funds 
will  be  required  in  FY  1969  to  con- 
tinue the  MK  II  development  pro- 
gram. 

Similar  avionics  for  the  A-7D/E 
are  expected  to  provide  improvement 
in  navigation  and  weapon  delivery 
accuracy,  compared  with  A-7A.  De- 
velopment of  the  A-7D/E,  which  was 
initiated  in  FY  1967,  will  be  com- 
pleted in  FY  1969.  Test  and  evalua- 
tion will  continue  into  FY  1970. 

As  the  larger  aircraft-induced 
weapon  delivery  errors  are  reduced, 
ordnance  characteristics  begin  to 
limit  weapon  delivery  capability.  Ord- 
nance improvements  include  the 
development  of  reduced-drag  stores, 
the  decrease  of  weapon  overheating 
at  supersonic  speeds,  and  a tighter 
control  of  ballistic  coefficients.  Weap- 
on lethality  will  be  increased  through 
development  of  an  improved  family  of 
general  purpose  bombs  with  greater 
penetration  against  hard  targets  and 
better  fragmentation  against  area 
targets.  The  development  of  tactical 
nuclear  bombs  and  standoff  missile 
warheads  is  being  continued  to  pro- 
vide further  improvement  in  yield- 
to-weight  ratios. 

Guided  standoff  air-to-ground  mis- 
siles are  another  means  for  precise 
ordnance  delivery.  Clearly,  the  trade- 
off here  is  reducing  aircraft  exposure 
and  attrition  in  exchange  for  higher  , 
ordnance  cost.  We  are  continuing  the 
development  of  the  Condor  and  Mav- 
erick. 

Armed  Reconnaissance  Mission:  The 
principal  problems  in  armed  recon- 
naissance are:  finding  transitory  tar- 
gets and  hitting  them.  Research  and 
development  to  improve  our  capabil- 
ity focuses  on  the  development  and 
application  of  sensors  for  night  and 
all-weather  detection  of  targets,  and 
the  development  of  ordnance  opti- 
mized for  use  against  particular 
kinds  of  targets. 

Trains,  truck  convoys,  troop  con- 
centrations, command  centers,  surface- 


to-air  missile  batteries  and  storage 
facilities  are  typical  armed  reconnais- 
sance mission  targets.  These  targets 
are  mobile  or  tranportable,  or  can  be 
camouflaged  effectively  when  sta- 
tionary. 

Radar  technology  offers  the  great- 
est promise  for  development  of  the 
all-weather  capability,  and  for  equip- 
ment suited  to  high-speed  strike  air- 
craft (F-4,  F-lll).  The  recent  ad- 
vances in  microcircuitry,  solid  state 
transmitter  developments,  and  steer- 
able array  antennas  provide  the  basis 
for  development  of  new,  relatively 
small,  highly  reliable  and  maintain- 
able systems.  These  systems  may  of- 
fer the  improved  mapping  resolution 
and  moving  target  indication  (MTI) 
needed  for  the  blind  attack  of  prom- 
inent fixed  and  moving  radar  targets. 
We  plan  further  development  of  criti- 
cal components,  and  the  extension  of 
digital  data  processing  techniques  to 
attain  this  capability.  In  FY  1969, 
$10  million  are  programmed  for  this 
activity. 

Longer-range  projects  to  be  initi- 
ated in  FY  1969  are:  a major  air- 
to-ground  gun  development  program 
with  rounds  optimized  for  specific 
categories  of  targets,  considering  the 
full  spectrum  of  available  munitions; 
and  a fuze  program  to  develop  im- 
proved proximity  fuzes,  delay  fuzes 
and  mine-type  fuzes  for  general  pur- 
pose bombs. 

Close  Air  Support.  Close  air  sup- 
port missions  are  conducted  under 
the  direct  control  of  forward  air  con- 
troller (FAC)  aircraft  and  forward 
ground  observers,  using  target  mark- 
ers, ground  based  weapon  control  sys- 
tems and  beacons.  The  cooperative 
functioning  of  controllers  and  strike 
aircraft  requires  communication  be- 
tween Army,  Air  Force,  Navy  and 
Marine  units  both  at  the  field  unit 
level  and  at  higher  levels  of  com- 
mand. These  communications  needs 
require  the  development  of  a short- 
range  squad  radio  (which  does  not 
interfere  with  the  normal  activities 
of  the  user),  and  of  special  light- 
weight communication  equipment  for 
the  forward  air  controller.  An  air- 
borne near-line-of-sight  relay  (both 
manned  and  unmanned  and  having 
greater  channel  capacity  and  in- 
creased frequency  coverage)  is  being 
developed  to  extend  the  range  of  bat- 
tlefield communications.  I am  request- 
ing funds  in  FY  1969  for  these  activi- 
ties. . . . 
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The  previously  discussed  A-7D/ 
E — with  its  substantial  loiter  time 
and  payload  and  improved  avionics — 
will  provide  an  excellent  close  support 
capability  in  addition  to  a long-range 
interdiction  capability.  We  are  also 
conducting  concept  formulation  stud- 
ies for  a possible  new  aircraft,  the 
A-X,  designed  for  the  close  support 
mission.  We  are  presently  examining 
the  relative  merits  of  a simple,  in- 
expensive close  support  aircraft  to 
augment  immediately  A-7  and  AT- 
37  forces  versus  a sophisticated  air- 
craft for  A-7  replacement  in  the 
mid-1970s.  We  are  providing  funds 
in  FY  1969  to  continue  concept  form- 
ulation and  initiate  advanced  tech- 
nology programs.  The  funding  plan 
contemplates  contract  definition  in 
FY  1971  for  the  A-7  replacement 
system.  The  Air  Force  will  submit 
a concept  formulation  package  for 
the  alternate,  quick-reaction  A-X  in 
FY  1969. 

Air  Superiority  Mission.  . . . Tacti- 
cal aircraft  studies  conducted  in  FY 

1968  have  established  the  need  for  im- 
proved fighter  aircraft  (FX/VFAX) 
in  the  mid-1970s  to  perform  the  es- 
cort and  air  defense  missions  cur- 
rently assigned  to  the  F-4  and  the 
F-8.  We  are  requesting  funds  in  FY 

1969  to  proceed  with  aircraft  designs 
and  preliminary  work  on  the  avionics 
and  the  engine. 


Along  with  the  FX/VFAX  air- 
frame development,  a need  exists  for 
improved  air-to-air  missiles  and  high- 
rate-of-fire  guns.  Two  new  advanced 
development  programs  were  initiated 
in  FY  1968,  for  which  funds  are  re- 
quested. 

Land  Warfare 

Because  our  tactical  doctrine  has 
always  emphasized  offensive  combat 
operations,  I will  discuss  our  land 
warfare  RD  in  that  orientation.  But 
remember  that  the  same  equipment 
is  used  in  defensive  or  delaying  type 
operations. 

Offensive  Combat  Operations.  The 

essential  elements  of  offensive  combat 
operations  are,  of  course,  to  find, 
to  fix,  and  to  destroy  the  enemy. 

Battlefield  Surveillance  and  Target 
Location.  Clearly,  our  fii-st  problem  is 
to  find  the  enemy,  to  locate  the  tar- 
gets which  we  must  attack.  In  my 
earlier  discussion,  I mentioned  several 
target  location  programs  for  immedi- 
ate application  to  Vietnam.  In  ad- 
dition to  these,  we  are  engaged  in 
advanced  development  efforts  on  sen- 
sors to  extend  the  reconnaissance  cap- 
abilities of  our  ground  forces.  For 
FY  1969,  support  is  requested  for 
these  broader,  longer-range  activities. 

Ground  forces  employ  reconnais- 
sance scout  vehicles  in  target  location 


operations.  Our  current  vehicle,  the 
M-114,  does  not  provide  the  desired 
cross-country  speed,  mobility  and 
quietness  of  operation.  To  overcome 
the  shortcomings  of  our  present 
equipment,  we  are  conducting  concept 
formulation  studies  for  a new  arm- 
ored reconnaissance  scout  vehicle.  In 
FY  1969  $3.3  million  is  requested. 
We  expect  to  achieve  a significant 
increase  in  adverse  terrain  mobility 
and  quietness  of  operation. 

Fixing  the  Enemy.  Once  the  enemy 
is  located,  firepower  and  mobility  are 
employed  to  maneuver  our  forces  into 
a tactically  advantageous  position. 
The  conventional  firepower  is  pro- 
vided by  artillery  weapons. 

To  provide  the  required  increases 
in  range  and  mobility  for  armored 
warfare,  a self-propelled  155mm  how- 
itzer is  being  developed  as  a general 
support  weapon  for  the  infantry  and 
armored  divisions.  Contract  definition 
on  this  weapon,  the  XM-138,  is  plan- 
ned for  FY  1969.  This  weapon  will 
have  mobility  consistent  with  MBT- 
70  equipped  forces.  We  are  also  con- 
sidering an  armored  version  of  this 
weapon,  the  XM-179.  The  R&D  cost 
for  the  XM-138  is  $3  million  in  FY 
1969. 

To  meet  the  longer-range  needs  of 
airmobile  operations  such  as  those 
in  Southeast  Asia,  we  are  performing 
concept  formulation  efforts  on  a rapid 
fire,  lightweight  105mm  howitzer  sys- 
tem. 

An  important  step  toward  better 
field  artillery  utilization  occurred  in 
FY  1968  with  the  initiation  of  the 
TACFIRE  program.  TACFIRE  will 
apply  automatic  data  processing, 
storage,  and  display  techniques  to 
the  tactical  and  technical  functions 
of  field  artillery  at  all  echelons  from 
battalion  through  corps.  TACFIRE 
should  improve  the  accuracy,  time- 
liness of  response,  and  ability  to  mass 
fires.  Higher  intensity  conflicts  may 
demand  delivery  of  ordnance  at 
greater  than  conventional  artillery 
ranges.  Tactical  surface-to-surface 
missiles  are  being  developed  for  this 
role. 

The  Lance  was  originally  designed 
for  targets  to  a range  of  75km  carry- 
ing either  a nuclear  or  non-nuclear 
warhead.  Development  of  an  Ex- 
tended Range  Version  (XRL)  was 
initiated  in  FY  1967.  A recent  com- 
parison of  Lance  and  XRL  effective- 
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ness  produced  the  conclusion  that 
only  the  XRL  should  be  fielded.  FY 
1969  funding  is  requested  for  con- 
tinued development  of  the  XRL. 

The  Pershing  missile  system  is 
presently  deployed  on  a quick-re- 
action alert  in  support  of  NATO.  . . . 
Funds  are  requested  to  complete  the 
engineering  service  tests  on  the 
wheeled  version  of  Pershing. 

...  We  may  enter  contract  defini- 
tion of  the  Mechanized  Infantry  Com- 
bat Vehicle  (MICV-70)  in  FY  1969. 
This  vehicle  will  pi’ovide  increased 
armor  protection  and  have  mobility 
compatible  with  MBT-70-equipped 
forces.  Four  million  dollars  is  re- 
quested for  this  in  FY  1969. 

The  Main  Battle  Tank  (MBT-70) 
is  being  developed  to  provide  the 
heavy  armor  capability  for  the  mid- 
1970s.  . . . During  the  past  year,  we 
rescheduled  this  program,  and  reduced 
concurrency  between  development  and 
production.  A new  goal  of  production 
has  been  established.  The  cost  is  con- 
sistent with  the  program  plan,  and 
recognizes  the  financial  implications 
of  concurrent  U.S.  and  Federal  Re- 
public of  Germany  efforts.  In  FY 
1969,  this  program  will  require  $37.9 
million. 

The  development  of  small,  effective 
anti-tank  missiles  has  provided  our 
forces  with  a way  to  combat  enemy 
armor.  Because  such  missiles  could 
be  used  against  our  tanks,  we  are 
studying  appropriate  countermeas- 
ures. The  three  anti-tank  missiles  in 
our  inventory  and  in  development  are 
the  Shillelagh,  the  TOW,  and  the 
Dragon.  . . . Funds  are  requested 
in  FY  1969  to  complete  engineering 
and  service  tests.  The  Dragon  is  a 
man-portable,  wire-guided  missile 
now  in  operational  systems  develop- 
ment. ...  To  complete  development 
of  this  item,  $15  million  is  requested 
in  FY  1969. 

. . .To  provide  the  next  generation 
of  helicopters  for  tactical  mobility, 
we  plan  to  carry  out  concept  formu- 
lation on  the  utility  tactical  transport 
(UTT)  for  squad  lift,  and  on  the 
light  tactical  transport  (LTT)  for 
platoon  lift.  These  are  planned  to 
replace  the  UH-ID  and  the  CH-47 
helicopters  in  our  current  inven- 
tory. . . . During  FY  1969,  $2.3  mil- 
lion is  needed  for  this  concept  formu- 
lation work. 

The  UTT  and  LTT  will  receive 
enroute  protection,  reconnaissance 
support,  and  suppressive  fire  support 


for  debarkation/embarkation  from 
the  AH-56A,  which  was  committed 
for  production  in  FY  1968.  ...  In 
FY  1969  $25.4  million  is  requested 
for  this  system. 

Final  Destruction  of  the  Enemy. 
To  accomplish  the  final  destruction 
of  the  enemy,  the  rifle,  pistol,  machine 
gun  and  grenade  come  into  play.  Rec^ 
og-nizing  the  recent  small  arms  devel- 
opments that  have  come  from  indus- 
try, we  plan  to  change  our  procedures 
to  capitalize  on  this  growing  indus- 
trial capability  and  interest.  Starting 
in  FY  1969,  we  will  restructure  our 
programs  and  put  a substantial 
portion  of  exploratory  and  advanced 
development  funds  for  small  arms 
on  contract. 

One  of  the  candidates  for  a follow- 
on  is  a projectile  that  promises  to 
increase  the  lethality  and  hit  prob- 
ability of  small  aims  fire.  Its  poten- 
tial advantages — in  terms  of  im- 
proved combat  effectiveness,  reli- 
ability, and  consequent  reduction  of 
personnel  casualties — warrant  con- 
tinued vigorous  development.  For  FY 
1969,  $16.3  million  are  requested  for 
work  on  small  arms. 

Some  of  our  most  important, 
though  relatively  inexpensive,  acti- 
vities are  in  the  development  of  per- 
sonal equipments,  lightweight  armor, 
and  food  items  for  the  soldier. 

Special  Developments  for  Defensive 
and  Delaying  Operations.  By  simply 
changing  tactics  and  methods  of  em- 
ployment, the  weapons  and  equip- 
ments that  I have  described  are 
applicable  to  defensive  operations.  . . . 

For  high  value  targets,  we  can 
afford  to  use  our  sophisticated  de- 
fensive systems  (Hawk  and  SAM-D). 
The  Hawk  improvement  program  will 
enhance  that  system’s  capability.  For 
the  long  term,  as  a defense  against 
F-lll  type  aircraft  and  tactical  bal- 
listic missiles,  we  are  continuing  the 
advanced  development  of  the  SAM- 
D system. 

The  next  element  of  our  air  defense 
system,  applicable  at  the  division 
level  and  higher,  is  Vulcan/Chapar- 
ral. In  FY  1969  $9  million  are  re- 
quested to  complete  this  development. 

Redeye  is  an  air  defense  weapon 
for  use  by  forward  echelons  in  the 
field  Army  area.  . . . We  are  continu- 
ing to  study  methods  for  improve- 
ment of  the  Redeye.  Our  plan  is  to 
initiate  an  improvement  program,  as 
feasible  and  required,  in  FY  1970. 


Combat  Support  and  Service  Sup- 
port Activities.  Our  combat  support 
activities,  though  not  always  glamor- 
ous, are  critical  and  also  require 
R&D  effort.  . . . In  FY  1969  $1.5 
million  is  requested  for  development 
of  the  XM-705. 

Communications  obviously  is  an  im- 
portant combat  support  activity.  We 
are  upgrading  the  security  of  all 
tactical  circuits  for  both  voice  and 
digital  information.  Various  means 
of  elevating  antennas  above  the  foli- 
age (such  as  balloons  and  portable 
towers)  are  being  developed  to  extend 
combat  communications  range.  Sur- 
vival communication  for  aviation  per- 
sonnel is  being  provided  with  im- 
proved location  devices. 

To  replace  the  manual  system  in  the 
field  army  area,  Project  Mallard  was 
initiated  in  FY  1967  as  a joint  U.S.- 
British-Canadian- Australian  project. 
Funds  are  requested  for  this  project 
in  FY  1969. 

A completely  mobile  radio  com- 
munications system  (RADA)  that 
provides  subscriber-to-subscriber  com- 
munications throughout  the  division 
area  much  like  that  of  a dial  tele- 
phone, but  without  wire,  is  in  ad- 
vanced development  and  may  form 
the  single  channel  access  to  the  Mal- 
lard system.  In  FY  1969  funds  are 
requested  for  this  program. 

During  1968-1969,  the  three  Mili- 
tary Departments — jointly  partici- 
pating in  the  Tactical  Satellite 
Communications  (TACSATCOM) 
Program — will  conduct  experiments 
on  the  feasibility  of  using  space  re- 
peaters for  medium-  and  long-range 
tactical  communications.  ...  A lim- 
ited initial  operating  capability  to 
respond  to  certain  emergency  situa- 
tions could  be  available  by  the  end 
of  1968. 

Combat  service  support  activities 
provide  the  POL  distribution  and  dis- 
pensing equipments,  the  specialized 
earth  moving  equipment,  prefabrica- 
ted airfield  surfaces,  cargo  handling 
and  terminal  equipment.  All  of  this 
permits  a high  level  of  close  air  sup- 
port. Another  group  of  projects  in 
this  area  includes  the  field  medical 
equipment  and  hospital  systems 
(MUST)  that,  coupled  with  helicop- 
ter evacuation,  have  provided  our 
combat  soldiers  with  a greatly  in- 
creased probability  of  survival.  For 
these  combat  support  R&D  activities, 
I have  requested  $15  million  in  FY 
1969. 
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Sea  Warfare 

Sea  warfare  may  involve:  the  pro- 
jection of  U.S.  power  overseas;  the 
control  of  vital  sea  areas;  the  de- 
struction of  enemy  naval  attack  of 
enemy  areas  from  the  sea;  and  the 
protection  of  friendly  military  and 
merchant  shipping  from  attack  by 
air,  from  the  surface,  or  from  sub- 
marines. . . . 

Naval  air  warfare  R&D  for  the 
attack  carrier  striking  force  was  dis- 
cussed previously.  The  remaining  dis- 
cussion of  R&D  for  sea  warfare  will 
be  limited  to  anti-submarine  warfare 
and  the  air  defense  of  sea-borne 
forces,  the  conduct  of  amphibious  op- 
erations, and  the  development  of 
marine  technology  and  advanced 
logistics  techniques. 

Anti-Submarine  Warfare.  . . . We 
are  starting  efforts  to  reduce  the 
vulnerability  of  our  systems  to  count- 
ermeasures. Anti-submarine  (ASW) 
and  anti-air  warfare  (A AW)  systems 
are  being  developed  to  protect  our 
naval  forces  and  shipping  from  at- 
tack by  the  serious  threat  of  the  sub- 
marine-launched cruise  missile. 

Our  air  ASW  capability  and  the 
qualitative  superiority  of  our  sub- 
marines are  being  improved  with  de- 
velopment of  a new  torpedo,  the  MK 
48.  We  are  beginning  development 
of  an  ocean-wide  ASW  command  and 


control  system;  and  developing  new 
escorts  (DX),  as  well  as  improved 
sensors,  weapons,  and  command  and 
control  systems  for  our  escorts.  The 
ASW  R&D  request  totals  $384  mil- 
lion. 

Airborne  ASW.  The  decision  to  de- 
velop the  VSX — a new  carrier  based 
ASW  aircraft — is  a major  highlight 
of  our  FY  1969  program.  ...  I am 
requesting  funds  to  carry  out  engi- 
neering development  of  the  engine 
and  avionics,  and  to  conduct  contract 
definition.  The  total  R&D  cost  is  ex- 
pected to  be  $450  million. 

Airborne  ASW  programs  of  the 
last  few  years  have  developed  an 
intra-aircraft  command  and  control 
system  (A-NEW)  for  the  landbased 
ASW  aircraft,  the  P-3;  and  the  DI- 
FAR  sonobuoy  and  signal  processing 
system.  Both  systems  will  provide  a 
significant  increase  in  air  ASW  effec- 
tiveness. 

To  support  the  P-3C/VSX  pro- 
grams, and  to  improve  sensors  and 
integrated  avionics  systems  for  fu- 
ture air  ASW  systems,  the  advanced 
ASW  detection  program  includes  a 
number  of  projects,  for  which  funds 
are  requested. 

Submarine  Systems.  For  the  sub- 
marine’s ASW  role,  R&D  programs 
emphasize  improving  sonar,  torpe- 
does, and  communications.  We  have 
been  working  on  the  development  of 


an  improved  torpedo  since  1964,  and 
expanded  the  program  in  FY  1967. 
Because  of  the  importance  of  this 
weapon  to  the  submarine  force,  we 
are  conducting  two  competitive  devel- 
opment activities. 

We  are  also  developing  sonar  im- 
provements for  submarines  now  in 
the  Fleet.  These  are  short-term  im- 
provements using  available  tech- 
nology and  will  provide  an  early 
increase  in  capability.  In  addition, 
funds  are  requested  for  FY  1969 
for  advanced  development  of  a new 
submarine  sonar  system,  with  the 
goal  of  entering  contract  definition 
in  FY  1970.  A request  for  $1  million 
is  also  included  for  a sonar  for  the 
AGSS  Dolphin. 

Surface  Ship  ASW  Systems.  Sur- 
face ship  ASW  systems  must  be  im- 
proved to  cope  with  the  known  stead- 
ily increasing  capabilities  of  sub- 
marines. We  are  developing  Extended 
Range  ASROC  and  a command  and 
control  system  for  intra-  and  inter- 
ship use  to  improve  coordinated  ASW 
operations. 

In  contrast  to  air  and  land  war- 
fare, a large  portion  of  sea  warfare 
expenditures  do  not  fall  in  the  R&D 
budget  because  ship  construction  is 
largely  funded  through  shipbuilding 
and  conversion  (Navy)  funds.  We  are, 
however,  supporting  the  Navy’s 
urgently  needed  escort  replacement 
program,  DX/DXGN.  Because  our 
existing  escorts  are  aging  rapidly, 
and  it  appears  neither  prudent  nor 
economical  to  spend  mililons  of  dol- 
lars to  modernize  them,  the  Secretary 
of  Defense  is  requesting  five  DXs  in 
FY  1969.  The  recent  indications  of 
Soviet  naval  expansion  and  move- 
ments to  far-flung  geographic  loca- 
tions strengthens  our  requirement  to 
maintain  a strong  escort  force. 

Anti-Air  Warfare.  In  anti-air  war- 
fare, the  objective  of  the  R&D  effort 
is  to  provide  improved  sensors  and 
weapons  to  enable  the  Navy  to  defend 
itself  successfully  against  the  enemy 
air  threat.  ...  A total  of  $19  million 
is  planned  for  the  basic  and  advanced 
point  defense  systems. 

The  Advanced  Surface  Missile  Sys- 
tem is  now  entering  contract  defini- 
tion. We  request  funds  in  FY  1969 
to  start  engineering  development. 

Communications.  In  the  area  of 
shipboard  communications,  we  are 
solving  several  problems.  Operations 
in  Southeast  Asia  and  simulated  fleet 
exercises,  such  as  BASELINE,  have 
highlighted  the  large  increase  in  mes- 


The  eight-inch  guns  of  the  heavy  cruiser  USS  Newport  News  (CA-148)  are 
fired  by  crewmembers  in  a display  of  naval  fire  power.  Newport  News  was 
among  the  Seventh  Fleet  ships  which  participated  in  Operation  Sea  Dragon, 
patrolling  the  North  Vietnam  coastline  around  the  clock. 


Defense  Industry  Bulletin 


35 


sage  traffic,  and  the  needs  for  more 
rapid  response  time  in  internal  com- 
mand and  control,  broader  inter-force 
circuit  ties  for  joint  operations,  and 
greater  circuit  flexibility  in  external 
communications.  To  meet  these  needs, 
message  distribution  and  circuit  con- 
trol will  be  automated;  monitor  and 
test  functions  will  be  provided;  and 
equipment  of  higher  reliability  will 
be  developed.  These  steps  also  will 
reduce  the  likelihood  of  manual  error 
and  reduce  the  manpower  costs  for 
these  support  functions.  The  eventual 
introduction  of  reliable  satellite  com- 
munication terminals  aboard  major 
ships  should  markedly  reduce  the 
transmission  problem.  As  security  is 
added,  anti-jam  capability  must  be 
emphasized  on  all  future  vital  cir- 
cuits. 

Funds  are  requested  for  this  ad- 
vanced communication  work  in  FY 
1969.  This  work  was  initiated  in  FY 

1968  and  will  require  additional  funds 
by  1972  to  complete  advanced  devel- 
opment. 

Amphibious  Warfare.  This  field  of 
warfare  encompasses  a broad  spec- 
trum of  sea  warfare  forces,  including 
small  craft,  vehicles,  ships  and  weap- 
ons. New  boat  hull  designs  and  pro- 
pulsion systems  are  being  investi- 
gated for  landing  craft,  and  a new 
amphibian,  the  LVTPX12,  has  been 
developed  to  replace  the  current  am- 
phibian, LVTP5A,  which  by  1971  will 
be  beyond  economical  repair.  . . . 
Total  R&D  cost  of  the  LVTPX12 
is  estimated  at  $25.1  million,  includ- 
ing $2.4  million  in  FY  1969  to  develop 
ancillary  versions. 

The  Marines  need  long-range  shore 
bombardment  support  before  and  dur- 
ing amphibious  operations.  The  Land- 
ing Force  Support  Weapon  (LFSW) 
is  in  concept  formulation  for  this 
purpose.  The  Lance  missile  also  has 
the  potential  to  meet  this  need  and 
is  cheaper;  however,  it  must  be 
tested  in  a sea  environment.  Funds 
are  requested  to  complete  feasibility 
tests  and  concept  formulation  of  LF- 
SW and  this  application  of  Lance. 

Concept  formultation  is  also  under 
way  on  a Landing  Fire  Support 
(LFS)  ship  which  will  provide  major 
caliber  bombardment  capability  for 
amphibious  assault  landings.  We  plan 
to  complete  concept  formulation  and 
commence  contract  definition  in  FY 

1969  leading  to  LFS  ship  procure- 
ment in  FY  1970.  FY  1969  funding 
request  is  $20  million. 


In  amphibious  shipping,  we  are  de- 
veloping the  LHA,  a landing  ship 
that  for  the  first  time  will  transport 
a complete  fighting  unit  (troops, 
weapons,  vehicles,  and  helicopters). 
. . . Contract  definition  is  completed, 
and  engineering  development  will 
start  with  shipbuilding  and  conver- 
sion (Navy)  funds  in  FY  1969. 

Other  Sea  Warfare  Programs.  Ma- 
rine Engineering  and  Technology  ad- 
dresses the  development  and  improve- 
ment of  shipboard  propulsion  systems 
and  machinery,  hull  design  and  struc- 
tural improvements,  the  development 
of  advanced  surface  craft,  ship  con- 
cept formulation  and  computerized 
ship  design,  submarine  safety,  dam- 
age control  and  fire  prevention,  and 
the  Deep  Submergence  Program.  The 
planned  effort  provides  the  capability 
to  correct  deficiencies  causing  serious 
engineering  maintenance  and  repair 
problems  in  the  Fleet.  It  also  pro- 
vides the  basis  for  developing  new 
techniques  and  concepts  for  both  new 
construction  and  future  classes  of 
naval  vessels. 

A program  which  subjects  all 
major  new  ship  designs  to  the  concept 
formulation/contract  definition  pro- 
cedure has  been  started.  The  FDL, 
LHA,  MCS,  LFS,  and  DX/DXG 
type  ships  are  in  the  process  in  FY 
1969.  Previous  year  funding  of  this 
work  was  in  shipbuilding  and  con- 


version (Navy);  in  FY  1968  the 
shift  of  accounting  to  RDT&E  fund- 
ing began.  The  Deep  Submergence 
program  is  a $25  million  effort  which 
develops  vehicles  and  technology  for 
personnel  rescue  from  submarines, 
deep  ocean  search  and  salvage,  ocean 
engineering,  new  diving  techniques, 
and  man-in-the-sea  capability.  We 
conduct  advanced  logistics  support 
programs  that  cover  a spectrum  from 
exploratory  development  of  concepts 
and  equipments  for  facilities,  person- 
nel and  advance  base  support,  as 
well  as  the  control,  distribution  and 
storage  of  material,  improved  systems 
for  aircraft  rearming,  ship  replenish- 
ment, Marine  Corps  logistics,  and  lo- 
gistics management.  FY  1969  funding 
request  is  $12  million. 

Airlift 

The  ability  to  rapidly  transport 
troops  and  equipment  is  an  essential 
element  of  modem  military  tactics 
and  strategy.  The  C-5A  aircraft, 
which  is  progressing  according  to 
plan,  will  provide  the  necessary  stra- 
tegic mobility.  . . . Funding  of  $128 
million  is  requested  in  FY  1969  for 
the  fourth  year  of  full-scale  develop- 
ment. 

The  Air  Force  has  proposed  de- 
velopment of  a new  intra-theater 
transport  aircraft  (LIT)  to  replace 
the  current  tactical  airlift  aircraft 


A giant  U.S.  Air  Force  C-5A  Galaxy,  the  World’s  largest  aircraft,  in  the 
Lockheed-Georgia  Co.  cantilevered  hanger.  The  new  engineering  test  center, 
located  in  Marietta,  Ga.,  was  the  site  of  the  C-5A  rollout  on  March  2,  1968. 
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(C-7,  C-123  and  C-130)  in  the  mid- 
1970s 

. . .Concept  formulation  studies  are 
being  conducted  to  define  the  LIT 
need.  I expect  these  studies  to  be 
completed  in  late  spring,  and  am  re- 
questing funds  to  preserve  the  option 
to  initiate  contract  definition  in  FY 
1969. 

V/STOL  aircraft,  helicopters  and 
hybrid  helicopter-aircraft  research 
and  development  activities  are  being 
conducted  to  provide  a firm  techno- 
logical base  from  which  to  make  a 
choice  in  fulfilling  future  require- 
ments. Survivability  in  forward  areas 
was  recognized  as  a major  problem 
in  FY  1968,  leading  to  concept  form- 
ulation on  less  vulnerable  systems, 
the  Utility  Tactical  Transport  (U- 
TT)  and  the  Light  Tactical  Trans- 
port (LTT)  as  replacements  for  the 
UH-1D  and  CH-47,  The  development 
of  a composite  aircraft  (CAP)  based 
on  the  stopped  or  stowed  rotor  con- 
cept was  also  considered.  CAP  de- 
velopment is  not  being  implemented 
because  of  the  higher  priority  need 
for  the  UTT  and  LTT. 

Research  and  Technology 
Base 

Introduction— General  Assessment 

A lesson  reinforced  over  and  over 
throughout  history,  especially  in  our 
era,  is  that  science  and  engineering 
continuously  make  possible  completely 
new  military  capabilities  and  threats. 
National  security  today — understood 
broadly  and  deeply — is  more  directly 
linked  than  ever  before  to  the  prac- 
tice of  first  rank  science  and  engi- 
neering. We  have  a strong  technical- 
military  position  today  only  because 
we  built  a strong  research  and  tech- 
nology base  in  the  past.  We  must 
maintain  this  position.  . . . 

Research  and  Exploratory  Develop- 
ment Goals.  Research  and  exploratory 
development  are  aimed  at  the  future. 
It  may  be  10  years  or  more  before 
a significant  result  from  research  is 
incorporated  into  an  operational  sys- 
tem. Similarly,  it  may  be  five  years 
or  more  before  a missile  structural 
material  proven  feasible  in  explora- 
tory development  is  used  in  a signifi- 
cant number  of  deployed  missiles. 
However,  we  maintain  perspective, 
and  a consistent  framework,  by  ad- 
hering to  five  general,  continuing 
goals  which  are  applicable  to  both 


research  and  exploratory  develop- 
ment. I will  state  and  illustrate  each 
of  these. 

• To  discover  and  understand  scien- 
tific phenomena  and  technological 
processes  relevant  to  long-term  na- 
tional security.  This  leads  us  to  sup- 
port academic  research  (and  some 
'graduate  education),  industrial  re- 
search, and  in-house  laboratory  re- 
search necessary  to  extend  the  fron- 
tiers of  defense  science  and  tech- 
nology. For  example,  our  molecular 
beam  research — conducted  primarily 
in  university  laboratories  10  years 
ago — led  to  “pumping”  atomic  sys- 
tems to  excited  states.  This  concept 
led  to  laser  devices. 

• To  define  the  phenomenological 
and  technological  limits  to  weapon 
capability,  both  our  own  and  our  ad- 
versaries. During  the  past  few  years 
we  have  been  able  to  reduce  the 
weight  of  rocket  motor  cases  to  the 
point  where  they  represent  only  a 
small  percent  of  the  total  weight. 
Materials  science  might  well  give 
further  reductions  in  motor  case 
weight,  but  we  have  reached  a point 
of  diminishing  return.  Further  reduc- 
tion in  motor  weight  would  not  give 
increased  range  or  payload  commen- 
surate with  the  R&D  cost. 

• To  preclude  technological  surprise 
by  others  and  to  provide  the  basis 
for  disclosed  capabilities  of  our  own. 
As  always  in  combat,  we  have  dis- 
closed some  of  our  military  capability 
in  Vietnam.  For  example,  we  have 
demonstrated  our  electronic  counter- 
measures against  ground-to-air  mis- 
siles. Thus  we  must  extend  our  in- 
ventory to  new  effectiveness  levels. 
Furthermore,  one  must  try  to  go  all 
the  way  to  the  frontiers  of  knowledge 
and  technology  to  prevent  surprise. 
Going  most  of  the  way  isn’t  enough, 
because  the  new  and  surprising  may 
be  found  beyond  that  point. 

• To  maintain  an  “on-call”  techno- 
logical ability  to  deal  with  problems 
posed  by  the  innovations  of  others  so 
that  we  can  respond  rapidly  and 
flexibly  during  crisis.  For  example, 
one  of  our  technological  options  to 
the  Soviet  deployment  of  ABMs  is 
to  put  a number  of  independently 
targeted  warheads  in  each  missile, 
the  so-called  MIRV  (Multiple  Inde- 
pendent Re-entry  Vehicles)  system. 
Not  all  problems  have  technological 
solutions,  but  by  providing  the  great- 
est number  of  technological  options 
we  enhance  the  ability  of  the  United 


States  to  adopt  in  minimum  time  a 
course  consistent  with  national  strat- 
egy- 

• To  develop  new  materials,  tech- 
niques and  processes  which  allow  us 
to  increase  the  maintainability  and 
reliability  of  operational  systems, 
thus  reducing  total  system  cost. 

In  managing  our  technology  base, 
we  insist  upon  two  primary  charac- 
teristics: projects  must  be  responsive 
and  relevant  to  genuine  defense  goals, 
and  coupled  and  integrated  wherever 
feasible  with  the  anticipated  needs 
of  advanced  and  engineering  develop- 
ment programs. 

* X * * 

Research 

Before  I review  the  details  of  our 
research  program,  there  are  two 
general  topics  which  I should  discuss: 
the  unique  requirements  of  DOD  in 
research,  the  the  relationship  between 
defense  research  and  the  academic 
community. 

There  are  many  examples  of  DOD 
research  programs  which  have  led  to 
both  a vital  defense  capability  and  a 
valuable  innovation  in  American 
industry.  Perhaps  the  computer  is  the 
best  example.  However,  the  facts  that 
the  computer  has  been  widely 
accepted  in  industry,  and  that  there 
is  now  much  private  financing  of  com- 
puter research  and  development,  do 
not  mean  that  DOD  should  not  have 
funded  the  original  developments. 
Nor  do  these  recent  events  mean  that 
DOD  should  not  now  support  criti- 
cally needed,  specific  advances  in  com- 
puter capability. 

An  example  of  the  opposite  situa- 
tion is  the  field  of  high  energy 
physics.  Formerly  we  funded  a sig- 
nificant amount  of  research  in  this 
area.  Today,  having  gained  much  rel- 
evant knowledge,  we  are  phasing  out 
our  support  of  high  energy  physics, 
and  we  have  coordinated  with  the 
National  Science  Foundation  to  con- 
tinue the  program.  We  do  plan  to 
continue  only  a few  technological 
projects  closely  related  to  defined 
DOD  interests. 

It  is  relatively  easy  to  find  one  to 
two  hundred  innovations  due  to  re- 
cent research  (or  exploratory 
development)  in  a major  weapon  sys- 
tem. Studies  have  shown  that,  on  the 
average,  about  86  percent  were 
funded  directly  by  DOD  and  an- 
other nine  percent  by  defense  indus- 
try through  profits  or  independent 
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R&D.  Only  five  percent  came  from 
non-DOD  sources.  We  are  convinced 
that  the  only  efficient  route  to  obtain- 
ing the  innovations  necessary  to  pre- 
serve national  security  is  DOD’s  direct 
support  of  work  in  areas  known  to  be 
relevant  to  DOD. 

The  general  point  is  that  research 
is  indispensable  to  the  DOD  mission, 
though  the  specific  areas  of  needed 
research  may  vary  during  a period 
of  a few  years.  All  areas  are  regu- 
larly reviewed,  with  each  area  judged 
on  its  own  merits  in  relation  to  cur- 
rent priorities. 

There  is,  of  course,  an  attendant 
responsibility  to  avoid  unnecessary 
duplication  and  to  seek  out  co- 
operative areas  with  other  Federal 
agencies.  Throughout  the  research 
activities  of  the  Military  Depart- 
ments and  the  Advanced  Research 
Projects  Agency,  there  is  close 
liaison — structured  by  both  formal 
and  informal  agreements  and 
administrative  links — with  other 
R&D  components  of  the  Government. 
For  example,  the  Aeronautics  and 
Astronautics  Coordinating  Board 
(AACB)  is  the  vehicle  for  DOD- 
NASA  coordination.  Panels  of  the 
AACB  coordinate  projects  in  pro- 
pulsion, launch  vehicles,  instrumenta- 
tion, life  sciences,  materials,  support 
systems  in  the  space  environment  and 
others. 

Let  me  turn  now  to  our  interac- 
tions with  the  educational  process. 
There  is  a fundamental  relationship 
between  research,  the  advance  of 
science  and  technology,  and  graduate 
education  in  science,  engineering  and 
medicine.  We  are  apt  to  think  of 
college  education  as  a process  of 
completing  a certain  number  of 
courses.  This  is  true  for  the  bachelor 
degree,  but  graduate  education  is 
quite  different.  While  there  is  formal 
course  work,  the  essence  of  the 
graduate  educational  process  is  the 
student’s  research  and  close  colla- 
boration with  faculty.  Research  skills 
today  are  developed  through  the 
guidance  and  leadership  of  a senior 
scientist  who  is  himself  working  at 
the  frontier  of  knowledge. 

Thus,  when  DOD  places  a contract 
at  a university,  we  fulfill  two  of  the 
goals  I outlined  earlier.  First  and 
most  important,  we  reach  our  princi- 
pal goal — new  scientific  knowledge 
relevant  to  defense  needs.  Second, 
in  reaching  this  goal,  we  automati- 
cally provide  the  indispensable  re- 
sources for  the  research  training  of 


graduate  students,  many  of  whom 
will  become  the  staff  in  laboratories, 
industry,  Federal  Contract  Research 
Centers,  and  academic  research 
groups  working  on  defense  problems. 
The  main  point  is  that  the  two  are 
inseparable:  sponsoring  research  at 
universities,  rather  than  detracting 
from  the  educational  process,  pro- 
vides superior  graduate  education, 
though  graduate  education  support 
per  se  is,  of  course,  not  a DOD 
goal.  . . . 

Research  Objectives.  I have  listed 
five  broad  goals  which  guide  our  re- 
search and  technology  effort.  There 
are  two  primary  objectives  applicable 
to  the  research  segment: 

• To  work  at  the  limits  of 
knowledge  of  natural  phenomena, 
and  to  extend  these  limits  so  that  we 
develop  a more  complete  understand- 
ing of  the  fields  of  science  relevant  to 
national  security. 

• To  determine  the  physical 
limits  of  various  fields  upon  which 
our  weapon  systems  are  designed. 
These  provide  the  ultimate  goals  for 
our  systems.  In  addition,  because  the 
Soviet  and  Chinese  regimes  are  based 
upon  closed  societies,  we  often  esti- 
mate their  best  potential  capability 
through  a careful  scientific  analysis 
of  the  limits  to  which  any  given  sys- 
tem might  be  carried. 

* * * * 

Future  Opportunities.  Those  in  the 
past  who  have  tried  to  predict  the 
future  of  science  have  usually  been 
far  too  conservative.  For  example, 
one  technical  forecast  in  1937  missed 
computers,  atomic  energy,  antibiotics, 
radar  and  jet  propulsion.  Yet  all  of 
these  were  incorporated  in  successful 
systems  within  a few  years  after  the 
forecast.  In  research,  one  discovery 
often  interacts  with  and  leads  to 
many  others,  frequently  in  fields  far 
from  that  in  which  the  original 
advance  was  made.  Therefore,  rather 
than  predict,  let  me  briefly  review 
some  of  our  plans  for  research  in 
areas  fertile  for  future  defense  needs. 

We  have  ARP  A programs  in  par- 
allel processing  and  in  advanced  com- 
puter languages.  Other  research  is 
directed  toward  better  input-output 
devices  and  improved  man-machine 
communication.  In  the  field  of  mathe- 
matics, the  so-called  fast  Fourier 
transform  has  been  developed  which 
should  in  many  cases  reduce  com- 
putational effort  by  a factor  of  1,000 
or  more,  and  research  in  the  calculus 


of  variations  and  in  matrix  opera- 
tions should  also  lead  to  better,  faster 
computational  procedures. 

It  is,  of  course,  impossible  for  us 
to  do  all  of  the  research  needed  in 
any  given  area.  Computers  are  a good 
example  if  only  because  there  has 
been  fantastic  progress  in  the  field: 
it  has  been  estimated  that  computers 
have  increased  in  capability  at  least 
tenfold  every  five  years.  So,  one 
might  ask,  is  it  necessary  for  DOD  to 
perform  research  in  computers  and 
information  processing?  Why  not 
just  wait  until  the  requisite  capa- 
bility emerges  from  the  research  done 
elsewhere?  Let  me  give  you  three 
main  reasons.  First,  DOD  is  the 
largest  user  of  highly  advanced  com- 
puters in  the  world.  Second,  DOD 
requires  unique  capabilities  such  as 
extreme  reliability,  great  rugged- 
ization,  very  large  systems,  and  real- 
time communication  between  systems. 
Third,  in  many  areas,  the  greatest 
economy  and  effectiveness  of  other 
military  developments  can  only  be 
achieved  if  certain  computer  research 
is  pursued  as  soon  as  it  is  recognized 
by  DOD.  Thus,  we  must  continue 
selective  programs  in  this  vital  area. 

Another  important  field  of  oppor- 
tunity is  lasers,  which  offers  great 
promise  in  the  field  of  communi- 
cations. Because  the  frequency  of 
visible  light  is  so  much  greater  than 
microwave,  a laser  system  can 
accommodate  vastly  greater  informa- 
tion, and  offers  increased  security  in 
transmission.  Accordingly,  we  plan 
to  devote  considerable  research  to 
lasers  generally. 

Through  THEMIS  we  are  develop- 
ing new  and  relevant  research  find- 
ings while  providing  special  oppor- 
tunities to  universities  which  have  had 
relatively  little  past  participation  in 
defense-related  research.  In  institu- 
ting the  program  in  FY  1967,  173 
universities  and  colleges  submitted 
483  separate  proposals  in  scientific 
areas  of  interest  to  DOD.  Forty- 
nine  THEMIS  research  centers  were 
selected  at  42  institutions  represent- 
ing 31  states.  For  FY  1968  we  have 
received  413  proposals  from  139 
institutions,  and  expect  to  select 
approximately  40-50  additional  cen- 
ters. 

The  FY  1969  request  is  $36  million 
to  sustain  the  first  90-100  academic 
centers,  and  to  start  a third  group  of 
40-50  centers.  . . . 

* * * * 


38 


April  1968 


Recommended  Budget  for  Research. 

I have  reviewed  in  detail  the  various 
programs  and  projects  which  con- 
stitute our  research  fund  request. 
Accordingly,  in  FY  1969  I am  recom- 
mending an  increase  in  our  Defense 
Research  (RDT&E)  to  a total  of 
$450  million.  . . . 

Exploratory  Development 

I want  to  turn  now  to  exploratory 
development,  the  other  segment  of 
our  research  and  technology  base, 
which  is  the  vehicle  for  determining 
the  technical  feasibility  of  new 
findings  and  inventions.  . . . 

Specific  Exploratory  Development 
Goals.  Just  as  research  has  its  appro- 
priate specific  goals,  our  exploratory 
development  projects  are  designed 
to  satisfy  four  primary  objectives. 
I will  state  each  of  the  objectives,  and 
illustrate  each  with  an  effort  that  has 
already  been  completed. 

• Provide  higher  reliability  de- 
vices for  communication,  detection, 
navigation  and  guidance.  For  exam- 
ple: satellite-assisted  battlefield  com- 
munication and  navigation  systems, 
and  jungle  radio  communication  sys- 
tems. 

• Decrease  combat  vulnerability  of 

both  men  and  equipment,  and  provide 
superior  resuscitation  and  support  for 
casualties.  Examples  include:  im- 

proved helicopter  and  individual  ar- 
mor, and  long  storage  life  frozen 
blood  for  transfusion. 

• Increase  the  effectiveness  of 
existing  weapons,  often  thus  reducing 
logistic  load  and  providing  our  forces 
with  marked  superiority.  For  exam- 
ple: beehive  ammunition,  and  heli- 
copter fire  systems. 

• Reduce  operational  costs,  at  con- 
stant levels  of  effectiveness.  There  are 
a host  of  these  including  plastic  mor- 
tar and  artillery  shipping  containers, 
improved  medical  care  such  as 
through  anti-malarial  drugs,  im- 
proved patrol  and  survival  ration 
kits,  and  computer  applications  to 
logistic,  personnel  and  intelligence 
operations. 

Throughout  all  of  this  effort,  of 
course,  the  underlaying  aim  is  simply 
a good  new  idea  that  can  give  our 
forces  a qualitative  military  ad- 
vantage. 

* * * * 

Future  Opportunities.  There  isn’t 
enough  time  to  outline  our  entire  fu- 
ture tecnnology  program  for  a com- 


plete description  would  require  at 
least  a hundred  pages.  However,  there 
are  many  exciting  technical  oppor- 
tunities in  most  areas  of  military 
need.  Not  all  of  these  will  be  followed 
up  by  DOD.  Industry  is  constantly 
generating  new  technology,  but  there 
are  areas  where  DOD  must  partici- 
pate because  of  unique  needs  or  the 
lack  of  sufficient  market  to  rely  on 
speculative  development  by  industry 
or  for  other  reasons.  Again,  I will 
give  you  a few  examples : 

In  computer  technology  we  will 
follow-up  and  consolidate  basic  ad- 
vances in  both  software  and  hard- 
ware. For  example,  we  foresee 
computer-controlled  instructional  sys- 
tems, intelligence  analysis,  new 
missile  intercept  and  discrimination 
calculations  to  allow  more  accurate 
and  rapid  processing  of  multiple 
warhead  problems,  ruggedized  devices 
for  tactical  applications,  and  even 
lower  powered  computers  for  missiles 
and  space  vehicles. 

In  communications,  developments 
are  under  way  on  input  and  output 
devices  utilizing  solid  state  electronics 
to  replace  present,  more  complex, 
less  reliable  electromechanical  tech- 
niques. As  an  example,  we  visualize 
a two-thirds  reduction  in  the  volume 
of  teletypewriters.  Laser  communi- 
cation techniques,  improved  methods 
for  underwater  communications,  and 
new  digital  techniques  for  greatly 
expanded  battlefield  communication 
systems  are  also  in  our  program. 

In  materials  technology,  there  are 
new  materials  for  solid-state  elec- 
tronics, for  lasers,  and  for  new  super- 
conducting devices.  Composites,  plas- 
tics and  ceramics  will  continue  to 
replace  metals  for  many  purposes 
including  armor,  aircraft  and  missile 
structures,  and  vehicle  parts.  For 
deep  submersibles,  we  expect  over 
the  next  few  years  to  be  able  to  ex- 
plore twice  the  area  or  carry  twice 
the  payload  in  very  deep  ocean  ex- 
ploration. The  technology  to  make 
transparent  ceramic  armor  capable 
of  stopping  .50  caliber  armor  piercing 
rounds  will  be  extended.  Made  of 
crystalline  oxides  of  aluminum  and 
magnesium,  these  will  form  windows 
and  windshields  for  helicopters, 
light  aircraft  and  armored  vehicles. 

In  conventional  ordnance  we  should 
realize  very  small  and  inexpensive 
(perhaps  one-tenth  the  cost)  proxim- 
ity fuzes  for  artillery  and  air-to- 
ground  attack  to  small  targets  such 
as  trucks  and  tanks. 


Intensive  effort  will  continue  to  go 
into  the  problems  revealed  by  the  con- 
flict in  Southeast  Asia.  For 
example,  as  I have  mentioned  earlier, 
we  urgently  need  still  better  night 
vision  devices,  personnel  and  ambush 
detectors,  detectors  for  land  and  river 
mines,  and  non-flammable  fuel  and 
hydraulic  systems  for  aircraft  of  all 
types.  . . . 

Proposed  Budget  for  Exploratory 
Development.  We  have  reviewed  the 
programs  one  by  one,  tried  to  relate 
their  cost  to  our  defense  needs,  and 
have  totaled  the  funds  for  necessary 
activities.  As  a result,  I am  recom- 
mending funding  of  $980  million 
(RDT&E)  in  exploratory  development 
for  FY  1969,  essentially  the  level 
proposed  for  FY  1968.  . . . 

The  Advanced  Research  Projects 
Agency  (ARPA) 

I have  already  mentioned  various 
and  exploratory  development  results 
in  which  ARPA  has  played  a major 
role,  particularly  in  ballistic  missiles 
defense  and  penetration  aids,  nuclear 
test  detection,  and  R&D  for  Vietnam. 
We  have  been  restating  ARPA’s  role 
and  emphasizing  the  management 
concepts  necessary  for  ARPA  to  con- 
tinue to  respond  promptly  to  our 
R&D  needs  and  opportunities.  . . . 

As  you  know,  ARPA  was  establ- 
ished in  February  1958  in  response 
to  a need  for  centralized  management 
of  selected,  high-priority  projects. 
ARPA  has  been  an  extremely 
effective  way  to  handle  R&D  projects 
that  are: 

• Multi-Service  in  nature  or  at 
inter- Service  boundries,  such  as 
counterinsurgency,  information  proc- 
essing techniques,  and  advanced  sen- 
sor concepts. 

• Clearly  important  to  DOD  but 
in  areas  where  Service  missions  are 
not  yet  clear,  such  as  the  initial  work 
in  advanced  ballistic  missile  defense 
concepts  and  nuclear  test  detection 
and  countermeasures. 

• Especially  quick-reaction  R&D 
needs,  such  as  for  Vietnam. 

ARPA’s  projects  are  often  re- 
latively short-term.  They  are  carried 
to  a certain  stage  in  research  or 
exploratory  development,  and  then 
transferred  to  an  appropriate  Ser- 
vice. . . . 

Our  FY  1969  budget  request  for 
ARPA  totals  $244.7  million.  This 
includes  $53.6  million  for  research 
and  $191.1  million  for  exploratory 
development. 
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Benefits  of  Early  USATECOM  Involvement 
in  Missile  Developmental  Testing 

Lieutenant  Colonel  Phillip  H.  Donahue,  USA 


r he  U.S.  Army  Test  and  Evaluation 
Command  (USATECOM),  as  part  of 
the  Army  Materiel  Command,  con- 
ducts independent  testing  of  materiel 
undergoing  development  and  sched- 
uled for  production  and  issue  into  the 
inventory.  The  normal  testing  cycle 
includes  first  those  tests  on  the  ma- 
teriel, conducted  by  the  contractor 
and  the  Army  commodity  commands, 
which  have  as  their  objective  the 
assurance  that  the  test  item  meets 
the  design  specifications  and  require- 
ments. This  first  cycle  is  the  engineer 
design  phase  which,  when  successfully 
completed,  demonstrates  the  engineer- 
ing feasibility  of  incomplete  system 
operations,  and  that  the  item  is  ready 
for  independent  engineering  testing 
and  service  testing  by  USATECOM. 

The  engineering  test  phase  verifies 
that  the  test  item  or  system,  incor- 
porating any  corrections  made  to  it  as 
a result  of  the  engineer  design  test- 
ing, meets  the  required  technical  char- 
acteristics and  performance,  and 
determines  the  technical  and  mainte- 
nance suitability  of  the  item  for  serv- 
ice testing.  The  suitability  of  the  item 
or  system  and  its  maintenance  pack- 
age for  use  by  the  Army  is  the  prime 
objective  of  the  service  test  which  is 
conducted  by  military  personnel.  This 
test  is  conducted  under  simulated  or 
actual  field  conditions  to  determine  if 
the  item  or  materiel  will  perform  the 
required  mission.  This  tactical  or  op- 
erational type  test  provides  the  basis 
for  recommendations  on  type  classi- 
fication of  the  item  or  system  under 
development. 

Development  and  testing  of  a com- 
plex missile  system  can  be  costly  and 
time  consuming,  and  the  cycle  is  fur- 
ther lengthened  and  becomes  more 
costly  when  technical  difficulties  and 
failures  occur  during  development.  All 
organizations  affected  are  constantly 
seeking  ways  by  which  the  time  and 
costs  in  the  development  cycle  can 
be  reduced  and  yet  field  a system 


that  incorporates  maximum  correc- 
tions of  deficiencies  and  shortcom- 
ings found  during  testing.  How- 
ever, the  means  selected  to  achieve 
such  goals  must  not  significantly  de- 
grade or  eliminate  required  charac- 
teristics of  the  item  or  system  under 
development. 

c 

^^srtain  unique  approaches  to  attain 
these  goals  are  being  applied  in  the 
Lance  guided  missile  system  and  the 
improvement  program  for  Pershing. 
The  prime  engineering  test  agency  of 
USATECOM,  the  White  Sands  Missile 
Range  (WSMR),  in  the  initial  stages 
of  program  development  prepares  a 
comprehensive  engineering  test  pro- 
gram based  on  the  system  technical 
criteria.  Coordination  with  the  project 
manager  concerned  indicates  the  test- 
ing planned  by  the  contractor  or 
project  manager  during  the  engineer 
design  phase.  Those  test  objectives  re- 


Lt.  Col.  Phillip  H.  Donahue,  USA,  has 
been  assigned  to  the  U.  S.  Army  Artil- 
lery Board,  Fort  Sill,  Okla.,  as  chief 
project  officer  for  the  Lance  missile 
system  testing  since  March  1964.  Prior 
to  joining  the  Artillery  Board,  he 
served  with  the  Special  Ammunition 
Support  Command  in  Europe.  He  is  a 
graduate  of  the  U.  S.  Military  Acad- 
emy. 


quired  by  WSMR  are  incorporated  in 
the  engineer  design  test  to  the  max- 
imum extent  practicable,  and  the  re- 
sults will  be  utilized  by  WSMR  in  the 
final  engineering  test  evaluation.  This 
approach  is  predicated  on  the  condi- 
tions of  valid  tests  results  and  no 
significant  changes  being  made  to  the 
system  prior  to  engineering  test  and 
service  test.  The  result  of  this  co- 
ordinated effort  should  be  a minimum 
engineering  test  and  reduction  in  test 
time  and  cost.  In  addition,  WSMR 
personnel  will  monitor  or  take  part  in 
the  engineer  design  testing. 

Early  involvement  of  military  per- 
sonnel from  the  service  test  agency 
is  another  of  the  approaches  being 
used  to  improve  development  and 
testing  of  the  Lance,  and  the  improve- 
ments to  the  Pershing.  A Lance  test 
team,  composed  of  two  officers  and  10 
senior  NCOs  from  the  Army  Artillery 
Board  of  USATECOM,  was  formed  to 
assist  the  project  manager  and  the 
contractor  during  the  engineer  design 
testing.  This  team  represents  a wealth 
of  field  experience  in  field  artillery 
missile  and  rocket  systems,  including 
Corporal,  Redstone,  LaCrosse,  Honest 
John,  Little  John,  Sergeant  and 
Pershing. 

Training  for  the  team  on  the 
Lance  system  was  originally  pro- 
vided by  the  contractor.  The  primary 
effort  of  the  team  has  been  to  assist 
the  project  manager  in  debugging  the 
equipment  and  serving  as  crew  mem- 
bers in  the  system  operational  testing. 
These  tests  are  under  the  direction 
of  the  project  manager  and  are  con- 
ducted on  engineering  models  and 
tactical  prototypes.  The  developmental 
effort  is  culminated  in  the  engineering 
test  and  service  test  of  the  produc- 
tion configuration  by  USATECOM. 

Some  of  the  tests,  which  the  Ar- 
tillery Board  has  conducted  or  par- 
ticipated in  on  the  Lance  engineering 
model — and  most  recently  on  tactical 
prototype,  include  field  tests,  simu- 
lated arctic  tests,  air  drop  tests, 
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sighting  and  laying  repeatability/ 
accuracy  tests,  prelaunch  reliability 
tests,  and  maintenance  evaluation. 
These  have  been  conducted  as  simu- 
lated tactical  exercises  where  possible 
and,  in  all  cases,  artillery  personnel 
were  used  as  crewmen.  Numerous 
problems  were  revealed  during  these 
tests.  Of  the  deficiencies,  shortcom- 
ings, or  suggested  improvements  dis- 
closed during  the  engineering  model 
testing,  nearly  25  percent  were  found 
solely  as  a result  of  troop  participa- 
tion. All  were  considered  during  de- 
sign reviews  and,  for  the  most  part, 
resulted  in  equipment  design  changes 
or  in  operational  and  maintenance 
procedural  changes.  Artillery  Board 
participation  does  not  end  with  the 
completion  of  various  tests.  Board 
personnel  attend  design  review  meet- 
ings and  working  group  sessions  to 
insure  that  the  field  (tactical)  prob- 
lems disclosed  are  clearly  understood 
by  design  engineers. 

T actical  prototype  model  testing 
of  the  Lance  is  in  progress  with  in- 
creased Artillery  Board  participation. 
Techniques  for  processing  problem 
areas  disclosed  during  tests  have  im- 
proved. Contractor  awareness  and  un- 
derstanding of  tactical  needs  have  in- 
creased. The  suitability  of  the  design 
of  production  equipment  should  con- 
sequently be  enhanced. 

Many  of  the  Lance  problems  identi- 
fied would  have  been  found  by  the 
contractor  had  he  remained  the  sole 
testing  agency.  However,  past  experi- 
ence has  demonstrated  that  many 
would  not  have  been  identified,  or  at 
least  their  significance  would  not  have 
been  realized.  The  key,  then,  is  the 
early  integration  of  contractor  en- 
gineers and  USATECOM  personnel 
for  testing  the  system  in  its  early  de- 
velopment and  under  simulated  tac- 
tical conditions.  It  is  the  early  inte- 
gration of  USATECOM  test  agencies 
that  provides  the  difference.  Some- 
what similar  procedures  are  being  fol- 
lowed for  testing  of  the  major  im- 
provement program  for  Pershing 
with  significant  results  expected. 

A preliminary  evaluation  of  the 
results  of  early  integration  of  USA- 
TECOM test  agencies  in  the  engineer 
design  testing  of  the  Lance  appears 
to  be  very  favorable.  Unless  the 
basic  design  is  drastically  changed, 
much  of  the  planned  engineering 
testing  will  be  reduced  with  result- 


ant decrease  in  cost  and  testing  time. 
The  active  participation  of  service 
test  personnel  in  engineer  design  test- 
ing has  been  mutually  beneficial  to 
the  Lance  project  manager  and  USA- 
TECOM. The  Artillery  Board  test 
team,  through  actual  operation  of 
the  equipment,  had  made  many  sig- 
nificant suggestions  for  improvements 
to  the  system.  The  team  is  under  the 
command  of  the  Artillery  Board 
project  officer  scheduled  to  conduct 
the  service  test  of  the  Lance;  thus, 
the  team  and  its  leader  will  carry  the 
training  and  experience  gained  into 
the  engineering  test  and  service  test 
phase.  Therefore,  much  of  the  service 
testing  may  possibly  be  verification  of 
system  capabilities  and  characteris- 
tics. 

Such  a concept  as  has  been  de- 
scribed may  be  applicable  to  costly 
systems  of  a complex  nature;  how- 
ever, it  is  not  suitable  for  applica- 
tion to  all  materiel  under  develop- 
ment, and  testing  and  a complete  eval- 
uation of  the  approach  has  not  been 
completed.  USATECOM  will  con- 
tinue its  search  for  more  effective, 
economical,  but  comprehensive  meth- 
ods of  testing  Army  materiel  to 
achieve  reliable  testing  results. 


Assault  Helo  Office 
Established  in  Air 
Systems  Command 

The  Naval  Air  Systems  Command 
has  established  an  Assault  Helicopter 
Office  which  will  bring  together  four 
helicopter  programs  (CH-46,  CH- 
53,  UH-1  and  AH-1)  and  the  Inte- 
grated Helicopter  Avionics  System 
(IHAS)  under  a single  project  man- 
ager. 

Purpose  of  the  new  organization  is 
to  strengthen  management  authority 
and  effectiveness,  particularly  at  the 
project  management  level,  to  enable 
the  Defense  Department  to  acquire, 
deploy,  operate  and  support  assault 
helicopter  systems  with  the  perfor- 
mance capabilities  required  within 
the  approved  schedules  and  resources. 

Named  to  head  the  new  office  is 
Colonel  K.  L.  Reusser,  USMC.  Prior 
to  his  new  assignment,  Colonel 
Reusser  commanded  a Marine  heli- 
copter group  in  Vietnam. 


Commercial  Firms 
Called  On  for  Repair 
of  Army  Aircraft 

An  urgent  need  for  commercially 
operated  plants  having  the  capability 
for  repair  and  overhaul  of  Army 
aircraft  and  components  has  been 
announced  by  the  U.S.  Army  Avia- 
tion Materiel  Command  (AVCOM) 
of  St.  Louis,  Mo. 

According  to  AVCOM  officials, 
about  8.5  million  manhours  of  direct 
labor  will  be  required  in  aircraft 
rehabilitation  on  a commercial  basis 
during  the  coming  fiscal  year  with  a 
heavier  workload  predicted  for  FY 
1970. 

Fourteen  Army  aircraft  systems, 
including  both  rotary  and  fixed  wing, 
are  involved  in  the  expanded  com- 
mercial overhaul  program,  including 
a wide  variety  of  engines,  transmis- 
sions, rotor  blades  and  other  related 
equipment. 

In  the  past,  AVCOM  has  depended 
largely  upon  government-owned  and 
operated  repair  facilities.  With  the 
increased  demands  due  to  attrition 
resulting  from  the  war  in  Vietnam, 
greater  dependence  will  be  placed 
upon  commerical  firms  in  meeting 
repair  requirements. 

Commercial  concerns  interested  in 
possible  contracts  for  repair  and 
overhaul  of  Army  aircraft  and  com- 
ponents are  urged  to  contact  Leonard 
Richman,  Chief,  Industrial  Assistance 
Office,  Army  Aviation  Command, 
P.O.  Box  209,  St.  Louis,  Mo.  63166. 
Additional  information  will  be  for- 
warded to  interested  companies  iden- 
tifying items  and  quantities  for  which 
AVCOM  will  make  solicitation  on  a 
competitive  basis. 


Temporary  Construction 
Order  Rescinded 

The  Defense  Department  has  an- 
nounced the  rescinding  of  the  tempo- 
rary order  of  Oct.  5,  1967,  deferring 
certain  military  construction  projects 
not  associated  with  Southeast  Asia  or 
otherwise  essential. 

This  action  reinstates  the  remain- 
ing FY  1967  and  prior  year  construc- 
tion projects,  as  well  as  FY  1968 
construction  projects,  amounting  to 
a total  value  of  about  $800  million. 
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Man-Job  Match 


The  Door  is  Open 

Major  General  John  B.  Bestic,  USAF 


c 

^^onsider  the  immensity  of  job 
placement  activities  in  an  organiza- 
tion of  nearly  one  million  persons. 
Mix  in  over  90  divergent  specialties 
in  a world-wide  situation.  Add  the 
requirement  for  periodic  transfer  to 
effect  training  and  assignment  to 
positions  of  increasing  responsibility. 
Eliminate  personal  interviews,  except 
for  a relatively  few  senior  manage- 
ment positions.  This  is  the  problem, 
very  much  over  simplified,  facing  the 
Deputy  Chief  of  Staff  for  Personnel 
of  the  U.S.  Air  Force. 

Recent  developments  at  the  Elec- 
tronic Systems  Division  of  the  Air 
Force  Systems  Command,  however, 
have  opened  the  door  to  computer- 
assisted  personnel  assignments.  Aptly 
titled  Man-Job  Match,  this  develop- 
ment planning  study  has  paved  the 
way  for  effective  use  of  manpower. 

Not  that  the  system  is  ready  to 
start  reassigning  personnel  today;  a 
great  many  factors  have  yet  to  be 
incorporated.  But,  the  method  exists, 
the  techniques  are  feasible,  the  need 
is  apparent. 

The  prime  obstacle  is  people.  Ini- 
tial reaction  to  any  suggestion  that  a 
computer  be  used  to  decide  where  one 
should  be  assigned  is  something  like 
“over  my  dead  body.”  In  fact,  the 
very  basis  of  the  Man- Job  Match  con- 
cept is  that  the  system  is  a computer- 
assist  for  the  personnel  manager.  It 
is  responsive  to  the  manager’s  needs 
in  handling  myriad  bookkeeping  details 
involved,  offering  periodic  reports  of 
progress  at  managerial  decision 
points,  and  maintaining  and  updating 
files.  The  Man-Job  Match  system  is 
not  designed  to  replace  that  vital  link, 
the  personnel  assignment  manager.  It 
is  a tool,  an  assistant — call  it  what 
you  will.  It  provides  a means  whereby 
this  manager  can  and  should,  by  the 
very  name,  be  a personnel  manager, 
not  a statistics  shuffler. 

The  original  Man-Job  Match  Proj- 
ect, conceived  in  late  1964,  envisioned 
a small  research  effort  to  investigate 


the  feasibility  of  applying  computer 
technology  to  the  intricate  process  of 
personnel  assignments.  It  became  im- 
mediately apparent,  however,  that  no 
worthwhile  conclusions  were  possible 
without  some  extensive  experimenta- 
tion. 

T 

1 he  facilities  at  the  Electronic 
Systems  Division  offered  the  means 
by  which  this  could  be  accomplished. 
A new  general  purpose  data  manage- 
ment system,  called  ADAM  (acronym 
for  Advanced  Data  Management), 
was  implemented  on  the  IBM  7030 
(STRETCH)  computer.  ADAM  is  a 
software  tool  used  as  a design  aid. 
It  provides  the  necessary  frame- 
work into  which  new  processes  and 
procedures  can  be  inserted  for  rapid 
evaluation  and  easy  modification. 
ADAM  provided  the  necessary  tools 
to  model  an  assignment  system:  file 
generation,  on-line  file  updating, 
event-triggered  reporting,  and  a 
query  language.  This,  with  the  tre- 


Maj.  Gen.  John  B.  Bestic,  a native  of 
Fargo,  N.  D..  has  served  as  Com- 
mander, Electronic  Systems  Div.,  Air 
Force  Systems  Command,  since  July 
1,  1967.  Gen.  Bestic  is  a 1939  gradu- 
ate of  the  U.  S.  Military  Academy 
and  has  served  primarily  in  communi- 
cation assignments  during  his  28 
years  of  military  service. 


mendous  power  of  the  computer,  made 
modeling  changes  relatively  simple. 

The  team  selected  to  do  the  work 
consisted  of  representatives  from  the 
offices  of  the  Assistant  for  Personnel 
Systems  and  the  Deputy  Chief  of 
Staff,  Personnel,  Air  Force  head- 
quarters ; and  the  Director  of  Com- 
puters and  Technology  of  the  Elec- 
tronic Systems  Division.  They  started 
with  the  results  of  a research  effort 
conducted  from  September  1962  to 
October  1964  by  the  Personnel  Sys- 
tems Development  Office,  formerly 
under  the  Assistant  for  Personnel 
Systems. 

This,  of  course,  was  not  the  first 
effort  based  on  the  idea  of  matching 
men  to  jobs.  There  was  major  air 
command  interest  as  early  as  1959, 
and  one  of  the  more  successful 
schemes  was  Project  Square  Peg. 
This  was  a punched  card  system  em- 
ployed by  the  Air  Force  Systems 
Command  for  effective  resource  man- 
agement of  scientific  and  engineering 
talent.  It  has  been  expanded  to  include 
all  colonels  and  all  other  grades  and 
career  fields  requiring  an  advanced 
degree. 

In  January  1965,  the  Assistant  Air 
Force  Secretary  for  Research  and  De- 
velopment approved  the  statement  of 
work  and  the  team  effort  was  officially 
launched.  While  the  original  objec- 
tive— to  identify  the  necessary  tech- 
niques and  methods  leading  to  the 
development  of  a computer-oriented, 
centralized  personnel  assignment 
capability — remained,  the  require- 
ment for  the  design  and  construction 
of  an  experimental  model  became  the 
key  to  the  whole  project. 

Two  models  were  eventually  built 
from  the  design  specifications.  The 
first  (Mod  I),  crude  and  inefficient, 
used  a file  of  175  men  in  the  United 
States  from  the  weather  officer  career 
field  (AFSC  2524)  and  200  overseas 
jobs.  The  man  file  used  realistic,  but 
hypothetical,  data.  The  job  file  was 
constructed  to  fit  the  needs  of  the 
experiment,  since  no  real  job  file 
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existed.  Typical  entries  were  based 
on  the  Project  Square  Peg  concepts. 

Mod  I was  demonstrated  in  August 
1965  to  selected  personnel  officers.  It 
functioned  convincingly  in  its  limited 
fashion.  The  foremost  result  was  the 
decision  to  expand  the  scope  and  com- 
prehensiveness of  the  project  by 
which  means  a solid  foundation  could 
be  established. 

"T  he  second  model  (Mod  II)  encom- 
passed two  entire  career  fields: 
Weather  (25XX)  and  Personnel 
(73XX).  The  officer  records,  the  man 
file,  were  the  Uniform  Officer  Records 
current  as  of  December  1965.  The  job 
records,  the  job  file,  were  actual  job 
descriptions.  Each  of  these  files  con- 
tained about  5,800  records  and  pro- 
vided a good  test  base  from  which  to 
operate. 

Mod  II  became  operational  in  Au- 
gust 1966  and  was  demonstrated  to 
personnel  assignment  officers  from 
throughout  the  Air  Force  in  late 
October.  These  representatives  ac- 
complished a review  and  evaluation 
of  sample  assignments,  as  deter- 
mined by  the  Man-Job  Match  model, 
in  the  light  of  their  own  experience. 
They  were  enthusiastic  concerning 
the  flexibility  and  adaptability  of  the 
system.  That  they  had  “control”  of 
the  system  and  could  both  affect  and 
effect  assignments,  while  being  re- 
lieved of  the  tedious  bookkeeping,  was 
of  prime  importance  to  them. 

Even  before  the  project  was  fully 
documented  at  the  Electronic  Systems 
Division,  the  next  big  step  had  been 
taken.  In  mid-March  1967,  the  Air 
Force  initiated  the  major  command 
Man-Job  Match  Project.  The  purpose 
was  defined  to  be: 

• To  design,  program  and  conduct 
prototype  tests  of  a proposed  major 
command  computerized  Man- Job 
Match  assignment  and  career  support 
system  for  line  officers,  warrant  offi- 
cer through  lieutenant  colonel. 

• To  develop  a standard  major 
command  Man-Job  Match  assignment 
system  for  processing  on  standard 
automatic  data  processing  equipment 
(the  H800/200  system)  at  the  com- 
mands. This  standard  system  is  to 
be  an  effective  management  tool 
assisting  the  major  commands  in  the 
optimum  assignment  of  available  Air 
Force  officers  to  current  and  pro- 
jected vacant  positions. 

The  door  has  indeed  been  opened. 


A change  in  procurement  regula- 
tions has  been  effected  by  the  De- 
fense Department  to  increase  the 
normal  progress  payment  rates  from 
70  percent  of  total  incurred  costs  to 
80  percent,  under  fixed-price  con- 
tracts having  long  lead  time.  For 
small  business  concerns,  the  rate  was 
increased  from  75  percent  to  85  per- 
cent. 

The  change  was  made  to  align  fi- 
nancial assistance  policies  with  the 
greatly  increased  use  of  fixed-price 
contracts  by  DOD  over  the  past  sev- 
eral years.  Fixed-price  contracts 
rose  from  57.4  percent  in  contract 
dollars  in  1960  to  78.9  percent  in 
1967. 

The  new  guidelines  are  published 
in  Defense  Procurement  Circular 
(DPC)  No.  58.  A more  complete  de- 
scription of  DOD  financial  assistance 
policies  is  contained  in  Appendix  E 
of  the  Armed  Services  Procurement 


Air  Defense  Command 
Renamed  Aerospace 
Defense  Command 

The  Air  Defense  Command,  Ent 
AFB,  Colo.,  was  redesignated  the 
Aerospace  Defense  Command,  effec- 
tive Jan.  15,  1968. 

The  new  designation  is  intended  to 
better  describe  the  current  mission 
of  the  command,  as  increased  em- 
phasis continues  to  be  placed  on 
space. 

A major  component  of  the  North 
American  Air  Defense  Command,  the 
Aerospace  Defense  Command  has  a 
defense  arsenal  that  includes  super- 
sonic fighter-interceptor  aircraft, 
Bomarc  ground-to-air  missiles,  and 
Genie  air-to-air  missiles  capable  of 
carrying  nuclear  warheads. 

Antisatellite  defense  of  North 
America,  detection  and  identification 
of  all  man-made  objects  in  orbit 
around  the  earth,  and  operation  of 
the  ballistic  missile  early  warning 
system  (BMEWS)  are  only  three 
of  the  command’s  vast  responsibili- 
ties in  space  surveillance  and  de- 
fense. 


Regulation.  The  change  contained  in 
DPC  No.  58  is  as  follows: 

“E-503  and  E-501.1  provide  for 
customary  progress  payments  at  the 
rate  of  70  percent  of  total  incurred 
costs,  except  that  the  rate  is  75  per- 
cent for  certain  contracts  with  small 
business  concerns. 

“For  new  contracts  (those  entered 
into  on  or  after  1 March  1968),  these 
customary  rates  will  be  respectively 
80  and  85  percent  and  such  percent- 
ages should  be  substituted  in  the 
E-510.1  clause  when  included  in  such 
contracts.  For  this  purpose,  new  con- 
tracts include  definitive  contracts 
which  supersede  letter  contracts 
awarded  prior  to  1 March  1968. 

“This  increase  of  progress  pay- 
ment percentages  does  not  apply  to 
contracts  existing  before  1 March 
1968  or  to  orders  under  or  modifica- 
tions of  such  contracts,  whether  or 
not  involving  additional  work  or 
quantities.” 


Phase  ill  of  Joint 
V/STOL  Program  Dropped 

The  U.S.  Defense  Department  and 
the  Federal  Ministry  of  Defense, 
Federal  Republic  of  Germany  have 
announced  that  Phase  III  (prototype 
acquisition)  of  the  joint  U.S.-FRG 
V/STOL  Tactical  Fighter  Program 
will  not  be  initiated. 

Top  military  research  and  develo- 
ment  officials  of  both  countries  have 
complimented  EWR-Fairchild  Inter- 
national on  their  performance  during 
Phase  II  of  the  program.  However, 
due  to  the  lack  of  a firm  operational 
requirement  at  this  time,  a decision 
has  been  made  against  pursuing  the 
program. 

EWR-Fairchild  is  the  joint  venture 
organization  established  by  the  con- 
tractors, Entwicklungsring  Sud 
(EWR)  of  Germany  and  the  Republic 
Aviation  Division  of  Fairchild 
Hiller  of  the  United  States. 

In  accordance  with  the  basic  agree- 
ment of  1964,  the  two  governments 
are  planning  to  continue  review  of 
V/STOL  aircraft  requirements  and 
develop  a general  program  to  provide 
for  the  advances  in  technology  neces- 
sary to  meet  the  future  V/STOL 
objectives  of  the  two  countries. 
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Contracts  of  $1,000,000  and  over 
awarded  during  the  month  of  February 
1968. 


DEFENSE  SUPPLY  AGENCY 

2 — J.  P.  Stevens  & Co.,  New  York,  N.Y.  $1,- 
257,125.  445,000  linear  yards  of  tropical 

wool  cloth.  Defense  Personnel  Support 
Center,  Philadelphia,  Pa.  DSA  100-68-C- 
1346. 

— Southwire  Co.,  Carrollton,  Ga.  $1,799,000. 

50.000  half-mile  field  telephone  wire  dis- 
pensers. Defense  Industrial  Supply  Center, 
Philadelphia,  Pa.  DSA  500-68 -C-8044. 

7 — Trenton  Textile  Engineering  Co.,  Trenton, 
N.J.  $1,645,347.  240,900  wet  weather  par- 
kas. Defense  Personnel  Support  Center, 
Philadelphia,  Pa.  DSA  100-68-C-1463. 

— J.  P.  Stevens  & Co.,  New  York,  N.Y.  $1,- 
153,500.  300,000  linear  yards  of  wool  serge 
cloth.  Defense  Personnel  Support  Center, 
Philadelphia,  Pa.  DSA  100-68-C-1524. 

9 — Kentucky  Appalachian  Industries,  Preston- 
burg,  Ky.  $1,970,811.  10,498  medium  gen- 
eral purpose  tents  with  cover  and  window. 
Defense  Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA  100-68-C-1181. 

14 — West  Point-Pepperell,  Inc.,  New  York, 
N.Y.  $1,636,975.  2,224,000,000  square  yards 
of  cotton  duck  cloth.  Defense  Personnel 
Support  Center,  Philadelphia,  Pa.  DSA 
100-68-C-1558. 

16 — LaCrosse  Garment  Mfg.  Co.,  La  Crosse, 
Wis.  $1,850,681.  119,739  sleeping  bags. 

Defense  Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA  100-68-C  1608. 

19 — Sparling  Mills,  Greenville,  R.I.  $2,739,100. 

15,000,000  polypropylene  sandbags.  De- 
fense General  Supply  Center,  Richmond, 
Va.  DSA  400-68-C-4471. 

— Dowling  Bag  Co.,  Valdosta,  Ga.  $1,150,- 
725.  6,000,000  polypropylene  sandbags. 

Defense  General  Supply  Center,  Richmond, 
Va.  DSA  400-68-C-4468. 

— Pioneer  Bag  Co.,  North  Kansas  City,  Mo. 
$1,406,340.  7,400,000  polypropylene  sand- 

bags. Defense  General  Supply  Center, 
Richmond,  Va.  DSA  400-68-C-4469. 

— Bemis  Co.,  Minneapolis,  Minn.  $1,319,875. 

7.025.000  polypropylene  sandbags.  Defense 
General  Supply  Center,  Richmond,  Va. 
DSA  400-68-C-4470. 

— Burlington  Industries,  New  York,  N.Y. 
$1,476,000.  1,500,000  linear  yards  of  wind- 
resistant  cotton  poplin  cloth.  Defense 

Personnel  Support  Center,  Philadelphia, 
Pa.  DSA  100-68-C-1621. 

— B.  G.  Colton  & Co.,  New  York,  N.Y.  $1,- 
322,375.  1,250,000  linear  yards  of  wind- 

resistant  cotton  poplin  cloth.  Defense 

Personnel  Support  Center,  Philadelphia, 
Pa.  DSA  100-68-C-1623. 

— Dan  River  Mills,  Inc.,  Danville,  Va.  $1,- 
721,250.  1,700,000  linear  yards  of  wind- 

resistant  cotton  poplin  cloth.  Defense 

Personnel  Support  Center,  Philadelphia, 
Pa.  DSA  100-68-C-1622. 

— Bibb  Mfg.  Co.,  Macon,  Ga.  $3,353,630. 

697,882  linear  yards  of  high-temperature 
resistant  polyamide  cloth.  Defense  Per- 
sonnel Support  Center,  Philadelphia,  Pa. 
DSA  100-68-C-1595. 

— Putnam  Mills,  New  York,  N.Y.  $2,395,000. 

500.000  linear  yards  of  high  temperature 
resistant  polyamide  cloth.  Defense  Person- 
nel Support  Center,  Philadelphia,  Pa.  DSA 
100-68-C-1594. 


CONTRACT  LEGEND 

Contract  information  is  listed  in 
the  following  sequence:  Date — 

Company  — Value  — Material  or 
Work  to  be  Performed — Location 
of  Work  Performed  (if  other  than 
company  plant)  — Contracting 
agency. 


— Campbell  Soup  Co.,  Camden,  N.J.  $1,029,- 
492.  297,640  cases  of  ready-to-serve  soup. 

Defense  Personnel  Support  Center,  Phila- 
delphia, Pa.  DSA  130-8-C-02058. 

23 — Genesco,  Inc.,  Florence,  Ala.  $1,697,142. 
693,880  pairs  of  men’s  winter  lightweight 
drawers.  Defense  Personnel  Support  Cen- 
ter, Philadelphia,  Pa.  DSA  100-68-C-1635. 

— Carborundum  Co.,  Niagara  Falls,  N.Y. 
$1,495,808.  2,050  sets  of  body  armor.  De- 
fense Personnel  Support  Center,  Philadel- 
phia, Pa.  DSA  100-68-C-1580. 

28 —  Pettibone  Mulliken  Corp.,  Washington, 

D.C.  $1,872,254.  197  electric  forklift 

trucks  with  4,000-lb.  capacity,  and  96 
electric  forklift  trucks  with  6,000-lb.  ca- 
pacity. Defense  General  Supply  Center, 
Richmond,  Va.  DSA  400-68-C-4656. 

29 —  Southern  Packaging  & Storage  Co.,  Green- 
ville, Tenn.  $1,209,384.  1,782,000  cases  of 

individual  combat  meals.  Defense  Per- 
sonnel Support  Center,  Philadelphia,  Pa. 
DSA  130-8-C-092A1. 


DEPARTMENT  OF  THE  ARMY 

1 —  Kennedy  Van  Saun  Corp.,  Danville,  Pa. 

$1,947,020.  Metal  parts  for  105mm  pro- 
jectiles. Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-68- 

C-0109. 

— Bethlehem  Steel,  Bethlehem,  Pa.  $4,000,- 
000.  Tube  forgings  for  175mm  guns 
(M113).  Army  Arsenal,  Watervliet,  N.Y. 
DA  AF07-68-C-0153. 

— Mohawk  Rubber  Co.,  Akron,  Ohio.  $1,650,- 
602.  Pneumatic  tires.  Tank  Automotive 
Command,  Warren,  Mich.  DA-AE07-68-C- 
1355. 

— General  Motors,  Indianapolis,  Ind.  $2,- 
634,948.  Rebuilding/retrofiting  of  trans- 
missions for  M48  and  M103  tanks.  Tank 
Automotive  Command,  Warren,  Mich.  DA- 
20-113  AMC-12016  (T). 

2 —  Texas  Instruments,  Dallas,  Tex.  $1,700,- 
000.  Night  Vision  Aerial  Surveillance 
Systems.  Mobility  Equipment  Research  & 
Development  Center,  Fort  Belvoir,  Va. 
DA-AK02-68-C-0308. 

— Kisco  Co.,  St.  Louis,  Mo.  $1,008,537.  Ship- 
ping containers  for  20mm  projectiles. 
Frankford  Arsenal,  Philadelphia,  Pa.  DA 
AA25-68-C-0421. 

— International  Harvestor  Co.,  Chicago,  111. 
$1,106,332.  Tractor  trucks  and  dump 
trucks.  Springfield,  Ohio.,  Fort  Wayne, 
Ind.,  and  Chatnam,  Ontario,  Canada.  Tank 
Automotive  Command,  Warren,  Mich.  DA 
AE-68-C-1318. 

— Hercules  Engines,  Inc.,  Canton,  Ohio.  $34,- 
192,681.  Multi-fuel  engines  for  2V^-ton 
trucks  and  one  lot  of  concurrent  repair 
parts.  General  Purpose  Vehicle  Project 
Manager,  Warren,  Mich.  DA-AE06-68-C- 
0006. 

— Kaiser  Jeep  Corp.,  Toledo,  Ohio.  $117,- 
898,298.  2V£-ton  trucks.  South  Bend,  Ind., 
Ruf,  Neb.  and  Lima,  Ohio.  General  Pur- 
pose Vehicle  Project  Manager,  Warren, 
Mich.  DA-AE06-68-C-0007. 

5 — Magnavox  Co.,  Urbana,  111.  $5,917,685. 

Artillery  gun  direction  computers.  Frank- 
ford Arsenal,  Philadelphia,  Pa.  DA-AA25- 
68-C-0429. 

— General  Motors,  Detroit,  Mich.  $2,145,069. 
Various  trucks.  Tank  Automotive  Com- 
mand, Warren,  Mich.  DA  AE07-68-C- 
1322. 

— State  of  Illinois,  Department  of  Public 
Works  and  Buildings,  Springfield,  111.  $1.- 

793,000.  Removal  and  replacement  of  Illi- 
nois State  Highway  No.  154  bridge  with  a 
substitute  fixed-span  high-level  bridge  to 


allow  passage  of  navigation.  Baldwin,  111. 
Engineer  Dist.,  St.  Louis,  Mo.  DA-CW43- 
68-C-0013. 

— Baldwin  Electronics,  Little  Rock,  Ark.  $1,- 
609,601.  Loading,  assembling  and  packing 
2.75-inch  rocket  motors.  Camden,  Ark. 
Picatinny  Arsenal,  Dover,  N.J.  DA-AA21- 
67-C-0756. 

— AVCO  Corp.,  Stratford,  Conn.  $1,218,258. 
Production  facilities  for  spare  parts  for 
UH-1  helicopter  engines.  Aviation  Ma- 
terial Command,  St.  Louis,  Mo.  DA-23- 
204-AMC-04152  (T). 

6 —  United  Aircraft,  East  Hartford,  Conn.  $3,- 

075,000.  CH-54A  aircraft  engines.  Aviation 
Materiel  Command,  St.  Louis,  Mo.  DA 
A J01-67-C-0875. 

— Northland  Camps,  Inc.,  Nampa,  Idaho. 
$2,095,843.  Procurement  of  trailer  type 
houses  including  furniture  and  air  condi- 
tioning to  be  used  for  housing  technical 
personnel  engaged  in  the  Nike-X  research 
and  development  program  at  Kwajalein 
Atoll,  Marshall  Islands.  Engineer  Dist., 
Honolulu,  Hawaii.  DA-CA83-68-C-0012. 

7 —  American  Machine  & Foundry  Co.,  Brook- 
lyn, N.Y.  $9,921,576.  Metal  parts  for  750- 
lb.  bombs.  Garden  City,  N.Y.  Ammunition 
Procurement  & Supply  Agency,  Joliet,  111. 
DA-A  A09-68-C-0161. 

— Lear  Siegler,  Inc.,  Anaheim,  Calif.  $4,- 
309,831.  Metal  parts  for  105mm  cartridge 
fuzes.  Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  DA-A A09-67-C-0295. 

— Chrisberg,  Inc.,  Seattle,  Wash.  $2,269,- 
275.  Construction  of  20  miles  of  gravel 
surface  road;  erection  of  a 200-man  trailer 
type  construction  camp;  construction  of 
camp  utility  systems  and  erection  of  mis- 
cellaneous camp  buildings  at  Amchitka 
Island,  Alaska.  Engineer  Dist.,  Anchorage, 
Alaska.  DA-CA85-68-C-0053. 

8 —  C.  H.  Leavell  & Co.,  Houston,  Tex.  $15,- 
085,615.  Construction  of  a basic  military 
training  facility  at  Lackland  AFB,  Tex. 
Engineer  Dist.,  Fort  Worth,  Tex.  DA- 
C A63-68-C-0060. 

— Chamberlain  Mfg.  Corp.,  New  Bedford, 
Mass.  $4,910,415.  Metal  parts  for  155mm 
projectiles.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-68- 
C— 0321 

— General  Electric,  Burlington,  Vt.  $4,085,- 
718.  20mm  automatic  guns.  Procurement 
Agency,  New  York,  N.Y.  DA-AF03-67- 
C-0033. 

— Northrop  Corp.,  Anaheim,  Calif.  $2,128,- 
289.  105mm  projectiles.  Picatinny  Ar- 

senal, Dover,  N.J.  DA-A A21-68-C-0517. 

— Chamberlain  Mfg.  Corp.,  New  Bedford, 
Mass.  $1,987,776.  Metal  parts  for  155mm 
projectiles.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-68- 
C-0325. 

9 —  Rulon  Co.,  Chicago,  111.  $4,353,501.  Metal 
parts  for  105mm  cartridge  fuzes.  Ammu- 
nition Procurement  & Supply  Agency, 
Joliet,  111.  DA-AA09-67-C-0296. 

— R.  G.  LeTourneau,  Inc.,  Longview,  Tex. 
$3,219,827.  750-lb.  bomb  fin  assemblies. 

Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  D A-A A09-68-C-0329. 

— John  Wood  Co.,  St.  Paul,  Minn.  $3,006,- 
848.  750-lb.  bomb  fin  assemblies.  Ammu- 

nition Proceurement  & Supply  Agency, 
Joliet.  111.  DA-AA09-68-C-0328. 

— Guv  H.  James  Construction  Co.,  Oklahoma 
City,  Okla.  $3,167,296.  Alteration  of  the 
Will  Rogers  Turnpike  Twin  Bridges  over 
the  Verdigris  River  to  permit  passage  of 
project  navigation.  Catoosa,  Okla.  Engi- 
neer Dist.,  Tulsa,  Okla.  DA-CW56-68-C- 
0090. 

— P.  R.  Mallory  and  Co.,  Inc.,  Tarrytown, 
N.Y.  $2,385,694.  Dry  batteries.  Lexing- 
ton, N.C.  Electronics  Command,  Phila- 
delphia, Pa.  DA-AB05-67-D-2982. 

— Honeywell,  Inc.,  St.  Petersburg,  Fla.  $1,- 
000,000.  Classified  electronics  equipment. 
Electronics  Command,  Fort  Monmouth, 
N.J. 

12 — Bechtel  Corp.,  Vernon,  Calif.  $1,692,016. 
Architect  engineer  services  for  design  of 
Sentinel  anti-ballistic  missile  system  radar 
power  plant.  Office  of  Chief  of  Engineers, 
Washington,  D.C.  DA-CA-73-68-C-0006. 
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— General  Dynamics,  Rochester,  N.Y.  $4,- 
151,538.  AN/GRC-106  radio  sets.  Elec- 
tronics Command,  Philadelphia,  Pa.  DA- 
AB05-68-C-0003. 

— Honeywell,  Inc.,  Hopkins,  Minn.  $3,919,- 
965.  Point  detonating:  fuzes  for  40mm 
cartridges.  New  Brighton,  Minn.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111.  DA-AA09-68-C-0114. 

— Olin  Mathieson  Chemical  Corp.,  LaPorte, 
Ind.  $4,156,852.  Loading,  assembling  and 
packing  of  20mm  incendiary  cartridges. 
Frankford  Arsenal,  Philadelphia,  Pa.  DA- 
AA25-68-C-0430. 

13 —  Fordice  Construction  Co.,  Delta,  La.  $1,- 
681,160.  Revetment  materials  for  the 
Mississippi  River  and  Tributaries  Flood 
Control  Project.  Engineer  Dist.,  New 
Orleans,  La.  DA-CW-29-68-C-0127. 

— T.  L.  James  & Co.,  Inc.,  Ruston,  La.  $1,- 
233,352.  Navigational  channel  dredging. 
Morrilton,  Ark.  Engineer  Dist.,  Little 
Rock,  Ark.  DA-CW03-68-C-0040. 

— Matson  Terminals,  Inc.,  San  Francisco, 
Calif.  $14,825,000.  Stevedoring  and  re- 
lated services  for  period  of  March  1,  1968 
through  Feb.  28,  1970.  Military  Traffic 
Management  & Terminal  Services,  Oak- 
land, Calif.  D A-HC-23-68-D-0076. 

— California  Stevedore  & Ballast  Co.,  San 
Francisco,  Calif.  $24,608,000.  Stevedoring 
and  related  services  for  period  March  1, 
1968,  through  Feb.  28,  1970.  Military 

Traffic  Management  & Terminal  Services, 
Oakland,  Calif.  DA-  HC23-  68-D-0075. 

— Marine  Terminal  Corp.  of  Los  Angeles, 
Long  Beach,  Calif.  $18,811,000.  Steve- 
doring and  related  services  for  period  of 
March  1,  1968,  through  Feb.  28,  1970. 

Military  Traffic  Management  & Terminal 
Services,  Oakland,  Calif.  DA-HC23-68- 
C-0071. 

— Chamberlain  Mfg.  Corp.,  Waterloo,  Iowa. 
$1,325,964.  High  explosive  projectiles. 
Picatinny  Arsenal,  Dover,  N.J.  DA-AA21- 
68-C-0691 . 

14 —  Beech  Aircraft  Corp.,  Wichita,  Kan.  $3,- 
258,000.  Modification  of  U-21A  aircraft. 
Aviation  Materiel  Command,  St.  Louis, 
Mo.  DA-A  J01-67-C-0794. 

— Raytheon  Co.,  Lexington,  Mass.  $3,070,- 
200.  Metal  parts  for  750-lb.  bombs.  Bris- 
tol, Tenn.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-68- 
C-0027. 

— Continental  Motors,  Mobile,  Ala.  $2,794,- 
500.  Rebuild  and  retrofit  of  M88  recovery 
vehicle  engines.  Tank  Automotive  Com- 
mand, Warren,  Mich.  DA-AE07-68-C- 
1166. 

15 —  Harvey  Aluminum  Sales,  Torrance,  Calif. 
$15,366,031.  Loading,  assembling  and 
packing  miscellaneous  items  of  medium 
caliber  ammunition  and  components,  and 
for  maintenance  and  support  services  at 
the  Ammunition  Plant,  Milan,  Tenn.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111.  DA-1 1-173-AMC-00520  (A). 

— UNeCo,  Inc.,  Bellevue,  Neb.  $3,536,938. 
Metal  parts  for  105mm  cartridge  fuze 
components.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-AA09-67- 
C-0306. 

— Keystone  Mfg.  Corp.,  Boston,  Mass.  $1,- 

788.860.  Metal  parts  for  105mm  cartridge 
fuze  components.  Ammunition  Procure- 
ment & Supply  Agency,  Joliet,  111.  DA- 
A A09-67-C-0356. 

— Chamberlain  Mfg.  Corp.,  Elmhurst,  111. 
$1,404,928.  Modernization  and  support  ac- 
tivities in  support  of  production  of  metal 
parts  for  175mm,  M437  projectiles.  Scran- 
ton, Pa.  Ammunition  Procurement  & 
Supply  Agency,  Joliet,  111.  DA-36-034- 

AMC-00163  (A). 

— Raytheon  Co.,  Andover,  Mass.  $9,124,215. 
Line  items  of  Hawk  missile  system  ground 
support  equipment.  Army  Missile  Com- 
mand, Huntsville,  Ala.  DA-AH01-68-C- 
0073. 

— Raytheon  Co.,  Lexington,  Mass.  $1,593,- 
322.  Industrial  engineering  services  for 
the  self-propelled  Hawk  Missile  System. 
Army  Missile  Command,  Huntsville,  Ala. 
DA  01-021-AMC-12547  <Z). 

16 —  Philco-Ford,  Newport  Beach,  Calif.  $1,- 
573,517.  FY  1968  research  and  develop- 
ment on  the  Chaparral  missile  system. 
Anaheim,  Calif.  Army  Missile  Command, 
Huntsville,  Ala.  DA-AH01  68-C-0725. 

— E.  I.  Dupont  DeNemours  Co.,  Wilmington, 
Del.  $1,072,401.  Establishment  of  lead 
azide  manufacturing  facilities  at  the  Kan- 
sas Army  Ammunition  Plant,  Parsons, 
Kan.  Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  DA  AA09-67-C-0213. 

— National  Gypsum  Co.,  Buffalo,  N.Y.  $17,- 

961.860.  Loading,  assembling  and  pack- 


ing of  105mm  and  81mm  projectiles  and 
fuzes.  Parsons,  Kan.  Ammunition  Pro- 
curement & Suppy  Agency,  Joliet,  111. 
DA-11-173-AMC-000095  (A). 

— Raytheon  Co.,  Andover,  Mass.  $3,373,049. 
Factory  test  equipment  and  gauging  for 
the  improved  Hawk  missile  system.  Army 
Missile  Command,  Andover,  Mass.  DA- 
AH01-67-C-A028. 

— General  Motors,  Detroit,  Mich.  $2,582,133. 
924  delivery  trucks.  Flint,  Mich.  Tank 
Automotive  Command,  Warren,  Mich.  DA- 
AE07-68-C-1424. 

— AVCO  Corp.,  Stratford,  Conn.  $18,059,- 
660.  T-53-L-13  engines  for  various  heli- 

copters. Aviation  Materiel  Command,  St. 
Louis,  Mo.  DA-AJ01-68-C  0954. 

— Philco-Ford  Corp.,  Philadelphia,  Pa.  $1,- 
000,000.  Classified  electronic  equipment. 
Electronics  Command,  Fort  Monmouth, 
N.J. 

— Martin  Zachry  Constructor,  Honolulu, 
Hawaii.  $2,100,000.  Construction  work 
on  site  preparation  for  200  trailers  at 
Kwajalein  Atoll.  Engineer  Dist.,  Hono- 
lulu, Hawaii.  DA-94-612-ENG-041 11. 

19 —  Hercules,  Inc.,  Wilmington,  Del.  $12,- 
088,267.  Propellants  and  explosive  ma- 
terials, and  support  services  at  the  Army 
Ammunition  Plant,  Radford,  Va.  Ammuni- 
tion Procurement  & Supply  Agency,  Joliet, 
111.  DA-W-11-173-AMC-00037  (A). 

— Whittaker  Corp.,  Saugus,  Calif.  $1,681,090. 
MK  125  igniters  for  2.75-inch  rocket 
motors.  Picatinny  Arsenal,  Dover,  N.J. 
D A-AA21-68-C-0674. 

20 —  Philco-Ford  Corp.,  Newport  Beach,  Calif. 
$1,399,650.  Test  sets  for  the  Shillelagh 
guided  missile  system.  Army  Missile  Com- 
mand, Huntsville,  Ala.  DA-AH01-67-C- 
1146. 

— General  Motors,  Detroit,  Mich.  $1,398,788. 
Diesel  engines  for  the  M113  family  of  ve- 
hicles. Tank  Automotive  Command,  War- 
ren, Mich.  DA-AE07-68-C-0410. 

21 —  Brunswick  Defense  Corp.,  Muskegon,  Mich. 
$1,911,441.  Half-ton  platform  utility 
trucks.  Tank  Automotive  Command,  War- 
ren, Mich.  DA-AE07-68-C-1572. 

— Peter  Kiewit  & Sons  Construction  Co., 
Vancouver,  Wash.  $1,424,062.  Construc- 
tion of  recreation  facilities.  Gilliam 
County,  Sherman  County  and  Umatilla 
County,  Ore.  Engineer  Dist.,  Walla  Walla, 
Wash.  DA-CW68-68-C-0064. 

— General  Research  Corp.,  Santa  Barbara, 
Calif.  $1,291,925.  ARPA  system  research 
studies.  Army  Missile  Command,  Hunts- 
ville, Ala.-  DA-AH01-67-C-1334. 

— TRW,  Inc.,  Redondo  Beach,  Calif.  $1,- 
000,000.  Classified  electronic  equipment. 
Electronics  Command,  Fort  Monmouth, 
N.J. 

23 — Philco-Ford,  Philadelphia,  Pa.  $2,531,000. 
Maintenance  and  operation  service  for  In- 
tegrated Wide  Band  Communication  Sites 
in  Southeast  Asia.  Electronics  Command. 
Fort  Monmouth,  N.J.  DA-28-043-AMC- 
01694  (E). 

— Amron  Corp.,  Waukesha,  Wis.  $1,178,489. 
Classified  ammunition  components.  Am- 
munition Procurement  & Supply  Agency, 
Joliet.  III.  DA-AA09-68-C  0046. 

— Wyatt-Kipper  Engineers,  Seattle,  Wash. 
$1,079,655.  Conversion  of  heating  plant 
boilers  from  coal  to  natural  gas  and  for 
a 10,000  barrel  oil  storage  tank.  Elm- 
endorf  AFB,  Alaska.  Engineer  Dist.,  An- 
chorage, Alaska.  D A-CA85-68-C-0054. 

— AVCO  Corp.,  Richmond,  Ind.  $1,010,038. 
Classified  ammunition  components.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111.  DA-A A09-68-C-0045. 

26 —  General  Motors,  Detroit,  Mich.  $1,187,798. 
V53  diesel  engines  for  Ml  13  vehicles.  Tank 
Automotive  Command,  Warren,  Mich.  DA 
AE07-68-C-0410. 

— General  Motors,  Indianapolis,  Ind.  $1,- 
113,000.  Breech  mechanism  assemblies  for 
152mm  gun/launchers.  Army  Arsenal, 
Watervliet,  N.Y.  D A-AF07-67-C-0065. 

— Marathon  Battery  Co.,  Wausau,  Wis.  $2,- 
180,200.  Dry  batteries.  Electronics  Com- 
mand, Philadelphia,  Pa.  D A-AB05-68-C- 
2253. 

— Clevite  Corp.,  Freeport,  111.  $2,310,000. 

Dry  batteries.  Electronics  Command, 
Philadelphia,  Pa.  DA-AB05-68-C-2254. 

— Motorola,  Inc.,  Chicago,  111.  $2,719,890. 

Metal  parts  for  boosters  for  artillery  fuzes. 
Elk  Grove  Village,  111.  Ammunition  Pro- 
curement & Supply  Agency,  Joliet,  111. 
DA-A  A09-68-C-0340. 

27 —  Technical  Operations,  Inc.,  Burlington. 

Mass.  $3,241,600.  1,480  man-months  of 

scientific  and  technical  effort  in  support 
of  studies,  analyses,  and  evaluation  of  war 
games.  Arlingtin,  Va.  Army  Procurement 


Agency,  Oakland,  Calif.  DA-AG05-67-C- 
0547. 

— Whirlpool  Corp.,  Evansville,  Ind.  $1,301,- 
427.  106mm  anti-personnel  projectiles. 

Picatinny  Arsenal,  Dover,  N.J.  DA-AA21- 
68-C-0468. 

— United  Aircraft,  Stratford,  Conn.  $1,896,- 
600.  Blade  assemblies  for  CH-54A  heli- 
copters. Aviation  Materiel  Command,  St. 
Louis,  Mo.  DA-23-204-AMC-03369  (T). 

28 —  William  McWilliams  Industries,  New  Or- 
leans, La.  $1,321,054.  Dredging  work  on 
the  Atchafalaya  Basin  Flood  Control  Proj- 
ect. St.  Martin’s  and  St.  Mary’s  Parish, 
La.  Engineer  Dist.,  New  Orleans,  La. 
DA-CW29-68-C-0131. 

— C.  F.  Bean,  Inc.,  Plaquemine,  La.  $1,- 
248,980.  Construction  work  on  the  At- 
chafalaya Basin  Flood  Control  Project. 
Iberville  Parrish,  La.  Engineer  Dist.,  New 
Orleans,  La.  DA-CW29-68-C-0132. 

— Ingraham  Co.,  Bristol,  Conn.  $1,870,000. 
Booster  metal  parts.  Ammunition  Pro- 
curement & Supply  Agency,  Joliet,  111. 
DA-AA09  68-C-0213. 

— Hercules,  Inc.,  Wilmington,  Del.  $1,582,- 
164.  Electric  blasting  caps.  Port  Ewen, 
N.Y.  Ammunition  Procurement  & Supply 
Agency,  Joliet,  111.  DA-A A09-68-C-0334. 

— General  Motors,  Indianapolis,  Ind.  $3,697,- 
620.  Transmission  assemblies  for  M48  and 
M60  tanks.  Tank  Automotive  Command, 
Warren,  Mich.  DA-AE07-68-C-0436. 

— E.  G.  and  G.,  Inc.,  Albuquerque,  N.M.  $1,- 
054,400.  Equipment  and  services  in  con- 
nection with  underground  nuclear  testing 
at  the  Nevada  Test  Site.  Defense  Atomic 
Support  Agency.  DASA01-68-C-0079. 

— Mack  Trucks,  Inc.,  Allentown,  Pa.  $2,- 
025,235.  32  dump  trucks,  43  tractor  trucks 
and  spare  parts  for  both  vehicles.  Tank- 
Automotive  Command,  Warren,  Mich.  DA- 
AE-07-68-C-1637. 

29 —  Firestone  Tire  & Rubber  Co.,  Akron,  Ohio. 
$1,185,776.  Maintenance  and  support  serv- 
ices at  Ravenna  Army  Ammunition  Plant, 
Ravenna,  Ohio.  Ammunition  Procurement 
& Supply  Agency,  Joliet,  111.  DA-11-173- 
AMC-00065  (A). 

— Olin  Mathieson  Chemical  Corp.,  New  York, 
N.Y.  $35,720,958.  Operation  of  plant  for 
production  of  propelling  charges  and  re- 
lated items.  Indiana  Army  Ammunition 
Plant,  Charleston,  Ind.  Ammunition  Pro- 
curement & Supply  Agency,  Joliet,  111. 
DA-11-173-AMC-00097  (A). 

— Raytheon  Co.,  Norwood,  Mass.  $10,132,- 
723.  Telephone  converters  and  multi- 
plexers. North  Dighton,  Mass.  Electronics 
Command,  Philadelphia,  Pa.  DA-36-039- 
AMC-04878  (E). 

— Kasler  Corp.,  Riverside,  Calif.  $8,054,776. 
Construction  of  an  earth  fill  dam  in  con- 
nection with  the  Mojave  River  Reservoir 
Preject.  Victorville,  Calif.  Engineer  Dist., 
Los  Angeles,  Calif.  DA-CW09-68-C-0028. 

— McMenamy  Contractor,  Inc.,  St.  Charles, 
Mo.  $2,724,340.  Dredging  and  appurtenant 
work  for  navigation  channel  within  Dar- 
danelle  Reservoir  Reach  of  the  Arkansas 
River  Navigation  Project.  Engineer  Dist., 
Little  Rock,  Ark.  DA-CW03-68-C-0048. 

— General  Motors,  Indianapolis,  Ind.  $1,- 

057.387.  Turbo  shaft  engines  for  the  light 
observation  helicopter.  Aviation  Materiel 
Command,  St.  Louis,  Mo.  DA-AJ01-68-C- 
1333. 

— Stevens  Mfg.  Co.,  Edensburg,  Pa.  $1,241,- 
040.  Six-ton  semi-trailers.  Tank  Automo- 
tive Command,  Warren,  Mich.  DA- AE07- 
68-C-1614. 

— General  Motors,  Indianapolis,  Ind.  $2,- 
183,540.  Transmission  units  or  related 
sections  for  M107/M109/M1 10  and  M578 
tracked  combat  vehicles.  Tank  Automo- 
tive Command,  Warren,  Mich.  DA-AE07- 
68-C-0836. 

— Chicago  Aerial  Industries,  Barrington,  111. 
$1,366,940.  46  KKA-76  cameras,  lens  cones 
and  lens  carrying  cases.  Electronics  Com- 
mand, Philadelphia,  Pa.  DA-AB05-67-C- 
3302. 

— AFC  Industries,  St.  Louis,  Mo.  $1,459,573. 
Body  assemblies  for  fuzes  for  various  size 
cartridges.  Olivette,  Mo.  Army  Procure- 
ment Agency,  Chicago,  111.  DA-AA09-68- 
C-0267. 

— Harvard  Industries,  Inc.,  Farmingdale, 
N.J.  602  AN-GRC-50  radio  sets.  Elec- 
tronics Command,  Philadelphia,  Pa.  DA 
AB05-68-C-0016. 

— A.  O.  Smith  Corp.,  Chicago,  111.  $11,984- 
315.  Metal  parts  for  750-lb.  bombs.  Am- 
munition Procurement  & Supply  Agency, 
Joliet,  111.  DA-AA09-68-C-0078. 

— Electro-Optical,  Inc.,  Pomona,  Calif.  $1,- 

361.388.  Night  vision  sights.  Electronics 
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Command,  Philadelphia,  Pa.  DA-AB07- 
68-C-0262. 

— University  of  Illinois,  Urbana,  111.  $1,- 

200,000.  Electronics  research.  Electronics 
Command,  Fort  Monmouth,  N.J.  DA- 
AB07-67-C-0199. 

— Mack  Trucks,  Inc.,  Allentown,  Pa.  $1,090,- 
800.  Five-ton  truck  diesel  engines.  Tank 
Automotive  Command,  Warren,  Mich.  DA 
AE07-68-C-1625. 

— Dana  Corp.,  Toledo,  Ohio.  $1,184,927. 
Transmission  assemblies  for  2*4  and  5-ton 
trucks.  Tank  Automotive  Command,  War- 
ren, Mich.  DA-AE07-68-C-1631. 

— Grumman  Aircraft  Engineering  Corp., 
Bethpage,  N.Y.  $1,969,113.  OV1  Mohawk 
aircraft  and  related  items.  Aviation  Ma- 
teriel Command,  St.  Louis,  Mo.  DA-AJ01- 

67- C-0795. 

— General  Motors,  Cleveland,  Ohio.  $7,319,- 
620.  81mm  projectile  M374  bodies  and 
band  assemblies.  Ammunition  Procure- 
ment & Supply  Agency,  Joliet,  111.  DA 
AA09-67-C-0195. 

— Mack  Trucks,  Inc.,  Allentown,  Pa.  $4,- 
000,000.  Ten-ton  tractors.  Tank-Automo- 
tive Command,  Warren,  Mich.  DA-AE07- 

68- C-0872. 


DEPARTMENT  OF  THE  NAVY 

1 —  Honeywell,  Inc.,  West  Covina,  Calif.  $4,- 
373,590.  Anti-submarine  warfare  training 
devices,  including  data  and  support.  Naval 
Training  Device  Center,  Orlando,  Fla. 
N61339-68-C-0086. 

— Lockheed  Aircraft,  Burbank,  Calif.  $2,- 
110,060.  Classified  work  on  Navy  aircraft. 
Naval  Air  Systems  Command.  N00019-67 
C-0697. 

— Westinghouse  Electric,  Baltimore,  Md. 
$1,675,089.  AN/APG-59  radar  sets.  Naval 
Air  Systems  Command.  N00019-67-C-0173. 
— Lockheed  Missiles  & Space  Co.,  Sunnyvale, 
Calif.  $1,677,500.  Polaris  modification 
kits.  Special  Projects  Office.  N00030-67- 
C— 0222 

2 —  Bell  Helicopter  Co.,  Fort  Worth,  Tex.  $4,- 
688,795.  Light  training  helicopters.  Naval 
Air  Systems  Command.  N00019-68-C-0363. 

— United  Boatbuilders,  Bellingham,  Wash. 
$1,500,000.  Sixth-six  31-foot  river  patrol 
boats.  Naval  Ship  Systems  Command. 
N00024-68-C-0285. 

5 —  American  Mfg.  Co.  of  Tex.,  Fort  Worth, 
Tex.  $9,887,140.  Mark  83,  Mod  3 bomb 
bodies.  Navy  Ships  Parts  Control  Center, 
Mechanicsburg,  Pa.  N00104-68-C-3481. 

— University  of  California,  Marine  Physical 
Laboratory,  San  Diego,  Calif.  $2,396,982. 
Marine  physics  research.  Office  of  Naval 
Research. 

— Metal  Engineering  Corp.,  Greenville,  Tenn. 
$1,752,120.  Mark  83,  Mod.  3 bomb  fin  as- 
semblies. Navy  Ships  Parts  Control  Cen- 
ter, Mechanicsburg,  Pa.  N00104  68-C-3482. 

6 —  LTV  Aerospace  Corp.,  Dallas,  Tex.  $13,- 

468.000.  A-7B  aircraft.  N00019-67-C- 

0082.  $6,700,000.  A-7D  aircraft.  Naval 

Air  Systems  Command.  N00019-67-C-0143. 

— Honeywell,  Inc.,  Minneapolis,  Minn.  $8,- 
619,125.  Rockeye  II  components.  Hopkins, 
Minn.  Naval  Air  Systems  Command. 
N00019-68-C-0315. 

— Sperry  Rand  Corp.,  St.  Paul,  Minn.  $5,- 

500.000.  Avionics  computers.  Naval  Air 
Systems  Command.  N00019-68-C-0255. 

— Stromberg-Carlson  Corp.,  San  Diego, 
Calif.  $3,000,000.  Tactical  display  sys- 
tems. Naval  Air  Systems  Command. 
N00019-68-C-0253. 

— United  Aircraft,  Stratford,  Conn.  $1,500,- 
000.  Long  lead  time  effort  and  materials 
in  support  of  planned  procurement  of  HH 
3F  helicopters.  Naval  Air  Systems  Com- 
mand. N00019-67-C-0141. 

— General  Dynamics,  Pomona,  Calif.  $3,- 

580.000.  Increase  of  limitation  of  authori- 
zation of  production  for  the  Standard 
missile  (medium  range).  Naval  Ordnance 
Systems  Command.  N00017-67-C-0047. 

7 —  Peterson  Builders,  Sturgeon  Bay,  Wis. 
$2,376,780.  Construction  of  100-foot  patrol 
motor  gunboards.  Naval  Ship  Systems 
Command.  N00024-68-C-0309. 


— General  Dynamics,  Daingerfield,  Tex.  $1,- 
706,135.  Operating  and  maintenance  serv- 
ice to  perform  research  and  development 
testing  at  the  Ordnance  Aerophysics  Lab- 
oratory. Naval  Ordnance  Systems  Com- 
mand. N00017-68-C-2402. 

8 —  United  Aircraft,  East  Hartford,  Conn. 
$24,357,821.  TF30-P-8  engines.  Naval  Air 
Systems  Command.  N00019-68-C-0155. 

— Hughes  Aircraft,  Culver  City,  Calif.  $2,- 

400.000.  Incremental  funding  for  Phoenix 
missile  systems.  Naval  Air  Systems  Com- 
mand. NOw  63-0379. 

— Mine  Safety  Appliances,  Pittsburgh,  Pa. 
$1,522,674.  Oxygen  breathing  appartuses 
and  canisters  for  fire-fighting  and  damage 
control.  Evans  City,  Pa.  Navy  Ships  Parts 
Control  Center,  Mechanicsburg,  Pa. 
N000104-68-C-3950. 

9 —  Canadian  Department  of  Defense  Produc- 
tion, Washington,  D.C.  $1,025,908.  Bathy- 
thermograph transmitter  sets.  Dartmouth, 
Nova  Scotia,  Canada.  Naval  Air  Systems 
Command.  N00019-68-C-0371. 

— Woods-Hole  Oceanographic  Institution, 
Woods-Hole,  Mass.  $1,062,619.  Surveys  of 
ocean  characteristics  pertaining  to  acoustic 
transmission  and  analysis  of  surveys.  Of- 
fice of  Naval  Research. 

— G.  L.  Cory,  Inc.,  San  Diego,  Calif.  $1,048,- 
135.  Construction  of  an  aircraft  mainte- 
nance hanger  at  the  Naval  Air  Station, 
North  Island,  San  Diego,  Calif.  Southwest 
Div.,  Naval  Facilities  Engineering  Com- 
mand, San  Diego,  Calif.  N62473-67-C-3014. 

12 —  Honeywell,  Inc.,  North  Hopkins,  Minn. 
$32,483,044.  MK  46  torpedo  main  as- 
semblies and  related  equipment.  Naval 
Ordnance  Systems  Command.  N00017-68-C- 
1306. 

— Goodyear  Aerospace  Corp.,  Akron,  Ohio. 
$5,600,000.  Subroc  missiles.  Naval  Ord- 
nance Systems  Command.  N00017-68-C- 
1408. 

— General  Electric,  Syracuse,  N.Y.  $1,070,000. 
Operation  and  maintenance  of  sonar  test 
equipment.  Naval  Ship  Systems  Command. 
N00024-68-C-11 14. 

13 —  Thiokol  Chemical  Corp.,  Elkton,  Md.  $3,- 
165,239.  Design  and  development  of  a 
rocket  motor  for  the  hyper-velocity  air- 
craft rocket,  tactical  (HART),  air-to-sur- 
face  missile.  Naval  Ordnance  Laboratory, 
White  Oaks,  Md.  N60921-68-C-0168. 

14 —  Bethlehem  Steel,  Bethlehem,  Pa.  $15,324,- 
456.  Steel  forgings  for  MK  14,  MOD  0, 
16-inch  projectiles.  Navy  Ships  Parts  Con- 
trol Center,  Mechanicsburg,  Pa.  N00104- 
68-C-3524. 

— United  Aircraft,  Stratford,  Conn.  $11,500.- 
000.  Long  lead  time  effort  and  materials 
in  support  of  procurement  of  CH-53A  heli- 
copters. Naval  Air  Systems  Command. 
NOw  63-0150. 

— Blaw-Knox  Co.,  Pittsburgh,  Pa.  $10,348,- 
275.  Machining  of  steel  forgings  into  MK 
14,  MOD  0,  16-inch  projectiles.  Groveton, 
Pa.  Navy  Ships  Parts  Control  Center, 
Mechanicsburg,  Pa.  N00104-68-C-3525. 

16 — Automation  Industries,  Ann  Arbor,  Mich. 
$1,625,119.  Seven  degaussing  range  sys- 
tems, associated  repair  parts  and  services. 
Naval  Ship  Systems  Command.  N00024- 
68-C-5251. 

19 —  Lockheed  Aircraft  Corp.,  Burbank,  Calif. 
$1,183,004.  Universal  Julie  Jezebel  Main- 
tenance and  Operator  Trainers  with  data 
and  support.  Naval  Training  Device  Cen- 
ter, Orlando,  Fla.  N-61339-68-C-0131. 

20 —  Lockheed  Aircraft,  Burbank,  Calif.  $9,- 
748,200.  Modifications  to  SP-2H  aircraft. 
Naval  Air  Systems  Command.  N00019-67- 
C-0237. 

— Lockheed  Aircraft,  Burbank,  Calif.  $3.- 

200.000.  Configuration  changes  to  P-3B 
aircraft.  Naval  Air  Systems  Command. 
N00019-68-C-0043. 

— General  Time  Corp.,  Skokie.  111.  $1,471,320. 
Mechanical  time  fuzes.  Naval  Air  Systems 
Command.  N00019-68-C-0314. 

— Johns  Hopkins  University  Applied  Physics 
Laboratory,  Silver  Spring,  Md.  $34,043,- 
350.  Research  and  development  for  Bum- 
blebee. Naval  Ordnance  Svstems  Com- 
mand. NOw  62-0604c  MOD  60. 

— Intercontinental  Mfg.  Co.,  Garland,  Tex. 
$11,216,768.  500-lb.  bomb  bodies.  Navy 

Ships  Parts  Control  Center,  Mechanics- 
burg, Pa.  N00-104-68-C-3526. 

— Goodyear  Aerospace  Corp.,  Akron,  Ohio. 
$2,880,469.  Updating  of  an  A-6A  weapon 
system  trainer  component  with  data  and 
support  items.  Naval  Training  Device 
Center,  Orlando,  Fla. 

— General  Motors,  Goleta,  Calif.  $1,000,000. 
Design,  development,  test  proof  and  qualifi- 
cations of  a warhead  and  exploder  for 
MK  48  MOD  0 torpedoes.  Naval  Ordnance 
Systems  Command.  N000-67-1218  Mod  4. 


21 — Kincaid  Co.,  Honolulu,  Hawaii.  $2,239,296. 
Installation  of  a power  plant  and  system 
improvements  at  the  Naval  Oceanographic 
Research  Facility,  and  improvements  to 
the  Albatross  Abatement  System  at  the 
Midway  Island  Naval  Station.  Pacific 
Div.,  Naval  Facilities  Engineering  Com- 
mand, Pearl  Harbor,  Hawaii.  NBy-79995. 

— George  Washington  University,  Washing- 
ton, D.C.  $1,400,000.  Logistics  planning 
research.  Office  of  Naval  Research. 

— Newport  News  Shipbuilding  & Drydock 
Co.,  Newport  News,  Va.  $1,000,000.  Ad- 
vance planning  design  and  the  procure- 
ment of  long  lead  time  materials  in 
preparation  for  the  overhaul  and  altera- 
tion of  the  nuclear  powered  ballistic  mis- 
sile submarine  USS  Daniel  Webster 
(SSBN-626).  Naval  Ship  Systems  Com- 
mand. N00024-68-C-0208. 

23 — Kaman  Aircraft,  Bloomfield,  Conn.  $2, 
768,320.  Conversion  of  UH-2A/B  helicop- 
ters to  UH-2C  configuration,  plus  progres- 
sive aircraft  rework.  Naval  Air  Systems 
Command.  N00019-67-C-0084. 

— Royal  Industries,  Santa  Ana,  Calif.  $2,- 
571,717.  External  auxiliary  600-gallon  fuel 
tanks.  Alhambra,  Calif.  Naval  Air  Sys- 
tems Command.  N00019-68-C-0090. 

— General  Dynamics,  Pomona,  Calif.  $2,- 
754,715.  Engineering  services  and  supplies 
for  Terrier/Tartar  and  Standard  missiles. 
Naval  Ordnance  Systems  Command. 
N00017-68-C-2110  G8-0622-025. 

— Bendix  Corp.,  Missile  Systems  Div.,  Mish- 
awaka, Ind.  $1,000,000.  Engineering  effort 
for  conversion  of  Talos  Missile  Telemetry 
Systems  from  VHF  to  UHF  and  from 
FM/FM  to  PAM/FM.  Naval  Ordnance 
Systems  Command.  N00017-68-C-4301c 
G8-0622-046. 

26 —  United  Aircraft,  East  Hartford,  Conn. 

$66,946,000.  TF30-P-12  and  TF30-P-3 

engines.  Naval  Air  Systems  Command. 
N00019-67-C-0332. 

— F.  D.  Rich  Co.,  Stamford,  Conn.  $3,373,- 
368.  Construction  of  200  family  housing 
units  at  the  Newport,  R.I.,  naval  base. 
Northeast  Div.,  Naval  Facilities  Engineer- 
ing Command,  Boston,  Mass.  Nby-71189. 

27 —  Denarde  Construction  Co.,  San  Francisco, 
Calif.  $1,780,000.  Construction  of  100 
family  housing  units  at  Hunters  Point 
Naval  Ship  Yard,  San  Francisco,  Calif. 
Western  Div.,  Naval  Facilities  Engineer- 
ing Command,  San  Bruno,  Calif.  Nby- 
85507. 

28 —  Computer  Applications,  Inc.,  New  York, 
N.Y.  $4,048,153.  Reliability  engineering 
services  in  connection  with  weapon  sys- 
tems under  development  by  the  Naval 
Weapons  Center,  China  Lake,  Calif.  Ridge- 
crest, Calif.  Navy  Purchasing  Office,  Los 
Angeles,  Calif.  N00-123-68-C-2062. 

— McDonnell  Douglas  Corp.,  Long  Beach, 
Calif.  $1,430,900.  Increased  limitation  of 
authorization  of  A-4F  aircraft.  Naval 
Air  Systems  Command.  N00019-67-C-0170. 

— General  Dynamics,  Groton,  Conn.  $1,000,- 
000.  Advanced  planning  design  and  pro- 
curement of  materials  in  preparation  for 
the  overhaul  and  alteration  of  the  nuclear 
powered  submarine  USS  Dace  (SSN-607). 
Naval  Ship  Systems  Command.  N00024- 
68-C-0273. 

29 —  Ball  Bros.  Research  Corp.,  Boulder,  Colo. 
$1,300,000.  Development  of  an  Apollo 
Telescope  Mount.  Office  of  Naval  Re- 
search. 

— Continental  Electronics  Mfg.  Co.,  Dallas, 
Tex.  $2,510,918.  Radio  transmitters. 
Naval  Electronic  Systems  Command. 
N00039-68-C-1539. 


DEPARTMENT  OF  THE 
AIR  FORCE 

2 — Itek  Corp.,  Palo  Alto,  Calif.  $6,507,490. 
Production  of  airborne  radar  components 
for  various  aircraft.  Warner-Robins  Air 
Materiel  Area,  (AFLC),  Robins  AFB,  Ga. 
AF  04606-67 A-l 8 18. 

— Martin-Marietta  Corp.,  Orlando,  Fla.  $2,- 
159,862.  Production  of  radio  transmitter 
components.  Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 
AF  33657-68C-0080-P002. 


48 


April  1968 


5 —  International  Telephone  & Telepgraph 
Corp.,  Nutley,  N.J.  $13,569,862.  Produc- 
tion of  airborne  LORAN  navigational  sets 
and  related  equipment.  Aeronautical  Sys- 
tems Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  33657-67-C-0524. 

6 —  General  Electric,  Utica,  N.Y.  $5,200,000. 
Airborne  electronics  countermeasure  equip- 
ment. Aeronautical  Systems  Div., 
(AFSC),  Wright-Patterson  AFB,  Ohio. 
AF  F33657-68-C-0664. 

7 —  Battelle  Memorial  Institute,  Columbus, 
Ohio.  $1,060,000.  Operation  of  the  De- 
fense Metals  Information  Center  for  FY 
1968.  Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio.  AF  F33615- 
68-C-1325. 

8 —  B.  F.  Goodrich  Co.,  Akron,  Ohio.  $1,- 
137,901.  Production  of  aircraft  tires.  Og- 
den Air  Materiel  Area,  (AFLC),  Hill  AFB, 
Utah.  AF  F42600  -68-C-2481-AFIN  1416. 

— Goodyear  Tire  & Rubber  Co.,  Akron,  Ohio. 
$1,837,547.  Production  of  aircraft  tires. 
Ogden  Air  Materiel  Area,  (AFLC),  Hill 
AFB,  Utah.  AF  F42600-68-D-1367-AFIN 
1433. 

— Lockheed  Aircraft,  Burbank,  Calif.  $9,- 

233.000.  TF  104G  aircraft.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  F333657-67-C-1383. 

— Curtiss-Wright  Corp.,  Wood-Ridge,  N.J. 
$1,826,370.  Production  of  aircraft  cylinder 
assemblies.  San  Antonio  Air  Materiel 
Area,  (AFLC),  Kelly  AFB,  Tex.  AF 
F41608-67-A-5900. 

— Marwais  Steel  Co.,  Richmond,  Calif.  $1,- 
553,400.  Manufacture  of  metal  bin-type 
vertical  revetments.  2750  Air  Base  Wing, 
Wright-Patterson  AFB,  Ohio.  AF  F33601- 
68-C-0581. 

— Bunker-Ramo  Corp.,  Canoga  Park,  Calif. 
$1,170,633.  Production  of  display  consoles. 
Rome  Air  Development  Center,  Griffiss 
AFB,  N.Y.  AF  30602-68-C  0221. 

9 —  International  Telephone  & Telegraph 
Corp.,  Nutley,  N.J.  $4,335,578.  Produc- 
tion of  airborne  LORAN  navigational  sets 
and  related  equipment.  Aeronautical  Sys- 
tems Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  F33657-67 -C-0524. 

— Hazeltine  Corp.,  Little  Neck,  N.Y.  $1,- 

468.000.  Production  of  command  and  con- 
trol electronics  equipment.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  F33657-68-C-0539. 

13 —  Bendix  Corp.,  North  Hollywood,  Calif. 
$1,226,213.  Production  of  airborne  elec- 
tronics equipment.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson  AFB, 
Ohio.  F 33657-68-C-0563. 

14 —  Sargent  Fletcher  Co.,  El  Monte,  Calif. 
$1,588,420.  Production  of  fuel  tank  as- 
semblies for  F-4  aircraft.  Oklahoma  Air 
Materiel  Area,  (AFLC),  Hill  AFB,  Okla. 
F04606-68-A-0108-QP04. 

— Lockheed  Missile  & Space  Co.,  Sunnyvale, 
Calif.  $4,508,383.  Agena  launch  services 
at  Vandenberg  AFB,  Calif.,  for  period 
Oct.  1,  1967-Sept.  30,  1968.  Space  & Mis- 
sile Systems  Organization,  (AFSC),  Los 
Angeles,  Calif.  F04701-68-C-0070-P-006. 

— Cullman  Metalcraft,  Inc.,  Cullman,  Ala. 
$2,649,360.  Production  of  bomb  compon- 
ents. Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio.  F33657-68- 
C-0810. 

— L.T.  Industries,  Dallas,  Tex.  $2,916,000. 
Bomb  components.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson  AFB, 
Ohio.  F33657-68-C-0201. 

— Radiation,  Inc.,  Melbourne,  Fla.  $2,693,- 
753.  Design  and  installation  of  a telemetry 
and  communication  station  in  the  United 
Kingdom.  Space  & Missile  Systems  Organ- 
ization, (AFSC),  Los  Angeles,  Calif. 
F04701-68-C-0201. 

— American  Electric,  Inc.,  La  Mirada,  Calif. 
$2,649,360.  Production  of  bomb  compon- 
ents. Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio.  F33657-68- 
C-0809. 

— Superior  Steel  Ball  Co.,  New  Britain, 
Conn.  $2,925,000.  Bomb  components. 
Washington,  Ind.  Aeronautical  Systems 
Div.,  (AFSC),  Wright-Patterson,  AFB 
Ohio.  F33657-68-C-0688. 

— Philco-Ford  Corp.,  Palo  Alto,  Calif.  $4,- 
985,657.  Manufacture  and  installation  of 
a telemetry  antenna  system.  Air  Force 
Eastern  Test  Range,  Patrick  AFB,  Fla. 
F 08606-68-C-0031. 

15 —  General  Electric,  Philadelphia,  Pa.  $2,- 

600.000.  Reentry  vehicle  flight  testing. 
Space  & Missile  Systems  Organization, 
(AFSC),  Los  Angeles,  Calif.  AF  04  (694)- 
914. 

— Radiation,  Inc.,  Melbourne,  Fla.  $1,500,- 
000.  Development  and  production  of  an 


air/ground  communication  system.  Palm 
Bay,  Fla.  Electronic  Systems  Div., 
(AFSC),  L.  G.  Hanscom  Field,  Mass. 

16 — LTV  Electrosystems,  Inc.,  Greenville,  Tex. 
$1,988,300.  Modification  of  C-130  aircraft. 
Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio.  F-33657- 
68-C-0707-P004. 

— Cessna  Aircraft,  Wichita,  Kan.  $10,394,- 
945.  A-37B  aircraft  spare  parts  and  aero- 
space ground  equipment.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  F33657-C-0824  P-25. 

— Air  Products  & Chemical,  Inc.,  Allentown, 
Pa.  $1,225,323.  Propellant  oxygen  and 
nitrogen.  Santa  Susana,  Calif.  San  An- 
tonio Air  Materiel  Area,  (AFLC),  Kelly 
AFB,  Tex.  AF  36-600-24258. 

19 —  Litton  Systems.  Woodland  Hills,  Calif. 
$4,375,444.  Navigational  instrument  re- 
plenishment spares  for  F-111A  aircraft. 
Duluth,  Minn.  Sacramento  Air  Materiel 
Area,  (AFLC),  McClellan  AFB,  Calif.  F 
4606-67-A-0472-0031. 

— North  American  Rockwell  Corp.,  Anaheim, 
Calif.  $4,549,775.  Production  of  the  mis- 
sile guidance  and  control  systems  for 
Minuteman  II  missiles.  Ogden  Air  Mate- 
riel Area.  (AFLC),  Hill  AFB,  Utah.  F 
42600  -68-2614. 

— Continental  Aviation  & Engineering  Corp., 

Detroit,  Mich.  $6,701,592.  Production  of 
J-69  engines.  Toledo,  Ohio.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio. 

— University  of  Michigan,  Ann  Arbor,  Mich. 
$1,777,695.  Research  into  measurement  of 
the  electro-magnetic  characteristics  re- 
lated to  weapon  delivery  applications. 
Aeronautical  Systems  Div.,  (AFSC), 
Wright-Patterson  AFB,  Ohio.  F 33615- 
68-C-1281. 

20 —  International  Business  Machines  Corp., 

Cape  Kennedy,  Fla.  $1,501,363.  Rental 
of  automatic  data  processing  equipment. 
Patrick  AFB,  Fla.  Air  Force  Eastern  Test 
Range,  Patrick  AFB,  Fla.  AF  08650-68- 
M-M391. 

21 —  Big  Three  Industrial  Gas  & Equipment 
Co.,  Houston,  Tex.  $1,156,845.  Production 
of  propellant  nitrogen  to  support  Project 
Apollo.  Titusville,  Fla.  San  Antonio  Air 
Materiel  Area,  (AFLC),  Kelly  AFB,  Tex. 
AF  41608-68-D-1519. 

23 — Chromally  American  Corp.,  New  York, 
N.Y.  $1,257,780.  Repair  and  application 
of  protective  metallic  coating  on  J-57  tur- 
bine nozzle  guide  vanes.  West  Nyack, 
N.Y.  San  Antonio  Air  Materiel  Area, 
(AFLC),  Kelly  AFB.  Tex.  AF  1608-67- 
D-7444. 

26 — Fairchild  Hiller  Corp.,  Germantown,  Md. 
$20,801,258.  Repair  and  modification  of 
C-119  aircraft.  St.  Augustine,  Fla.  Warner 
Robins  Air  Materiel  Area,  (AFLC),  Robins 
AFB,  Ga.  AF  09603-68-C-1633. 

— R&D  Constructors,  Inc.,  Park  Ridge,  111. 
$1,931,720.  Aircraft  maintenance  work- 
stands  for  C-141  aircraft.  Batavia,  111. 
Warner  Robins  Air  Materiel  Area, 
(AFLC),  Warner  Robins  Air  Materiel 
Area,  (AFLC),  Robins  AFB,  Ga.  AF 
09603-68-C-1401. 

— Olin  Mathieson  Chemical  Corp.,  East  Al- 
ton, 111.  $1,702,748.  Bomb  components. 

Ogden  Air  Materiel  Area,  (AFLC),  Hill 
AFB,  Utah.  AF  42600-68-C-2182. 

— General  Electric,  West  Lynn,  Mass.  $4,- 

900,000.  Component  improvement  program 
for  the  J-85  aircraft  engine.  Aeronautical 
Systems  Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  33657-68-C-512. 

28 —  Aerojet  General  Corp.,  Sacramento;  Calif. 
$1,288,000.  Work  on  rocket  motors.  Og- 
den Air  Materiel  Area,  (AFLC),  Hill  AFB, 
Utah.  AF  04606-68-A  0068-  QP04. 

— North  Electric  Co.,  Galion,  Ohio.  $5,899,- 
505.  Production  of  central  office  telephone 
equipment.  Electronic  Systems  Div., 
(AFSC),  L.  G.  Hanscom  Field,  Mass.  AF 
19628-67-C-0270. 

— LTV,  Inc.,  Dallas,  Tex.  $1,100,000.  De- 
velopment work  on  space  vehicles.  Space 
& Missile  Systems  Organization,  (AFSC), 
Los  Angeles,  Calif.  AF04(695)-1050. 

— Sperry  Rand  Corp.,  Salt  Lake  City,  Utah. 
$3,000,000.  Development  and  fabrication 
of  a data  relay  system.  Aeronautical  Sys- 
tems Div.,  (AFSC),  Wright-Patterson 
AFB,  Ohio.  AF  33657-68-C-0910. 

29 —  General  Electric,  Cincinnati,  Ohio.  $2,- 
000,000.  Engineering  effort  and  services 
for  support  of  the  J79  engine  during 
calendar  year  1968.  Evandale,  Ohio.  Aero- 
nautical Systems  Div.,  (AFSC),  Wright- 
Patterson  AFB,  Ohio.  AF  33657-68-C- 
0527. 


New  President  Named 
to  Defense  Science  Board 

Dr.  Robert  L.  Sproull,  Vice  Presi- 
dent for  Academic  Affairs  at  Cornell 
University,  has  succeeded  Dr.  Fred- 
erick Seitz,  President  of  the  National 
Academy  of  Sciences,  as  chairman  of 
the  Defense  Science  Board. 

The  board  has  also  received  a new 
vice  chairman  with  Thomas  L.  Phil- 
lips, President  of  the  Raytheon  Co., 
succeeding  Patrick  E.  Haggerty, 
Chairman  of  the  Board  of  Directors 
of  Texas  Instruments,  Inc. 

New  members-at-large  are  Dr. 
John  L.  McLucas,  President  of  the 
Mitre  Corp.;  Dr.  Ithiel  de  Sola  Pool, 
Chairman  of  the  Department  of  Po- 
litical Science  at  Massachusetts  Insti- 
tute of  Technology;  and  Dr.  Albert 
D.  Wheelon,  Vice  President  of 
Hughes  Aircraft  Co. 

The  Defense  Science  Board  is 
chartered  as  the  senior  technical  ad- 
visory body  in  the  Defense  Depart- 
ment. It  consists  of  members-at- 
large  appointed  from  civilian  life 
and  of  ex-officio  members  represent- 
ing major  Federal  agencies. 

Purpose  of  the  board  is  to  advise 
the  Secretary  of  Defense,  through 
the  Director  of  Defense  Research 
and  Engineering,  on  scientific  and 
technical  matters  of  interest  to  the 
Defense  Department. 

Dr.  Seitz  and  Mr.  Haggerty  will 
continue  as  members  of  the  board. 


Subscribers  Note 

Due  to  the  rapidly  increasing 
number  of  subscribers  to  the 
Defense  Industry  Bulletin,  it  has 
become  necessary  to  have  our 
subscription  list  computerized. 
As  is  often  the  case  in  such  a 
changeover,  we  expect  prob- 
lems with  addresses  for  the 
first  few  months.  If  you  do  not 
receive  your  May  issue  by  the 
10th  of  the  month,  send  us  a 
card  or  letter  asking  to  be  put 
back  on  the  mailing  list.  If  your 
address  is  incorrect  in  any  way, 
send  us  both  the  address  as  it 
appeared  and  the  correct  ad- 
dress. 

The  Editors 


BECOMES  NINTH  SECRETARY  of  DEFENSE 


Chief  Justice  Earl  Warren  administers  the  oath  of  office  to  Secretary  of  Defense-designate  Clark  M.  Clifford  as  Mrs. 
Clifford  and  President  Lyndon  B.  Johnson  look  on.  The  ceremony  took  place  at  the  White  House  March  1. 
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